J . . L S . b. . . ‘s 9° ° .' ¢
» . . # ’ .
. \ ‘ ‘aocnnantrpgsuun C e fa, : .0
* 'sp 185 239 . ; YA CBO23 W76 .. . ' oyt

. AUTHOR ‘ Dyrenfursh, Michael J.t Householder, Daniel L. v .

TITLE - . Industrial Ares RBducation: A Reviewv anpd’ syhthesgs of ., ..,

R , “.the Research, 1968=1979, .Infornation Series 18%; A
.’ INSTITOTION = ' Anorlcan vocationai pococlatien, Washingtenm, Do o tTE et
e +  FRIC Clearinahouse on Adulw, Career. an 9oeaﬂionwi ST S

: R Bducation, Columbus, Ohlo. - i, R

_ SPONS AGENCY National Tnsé, of Pdwcatien lDHEﬂ1. Hashingtqa. DeCeos. “,’ ;ﬁﬁ

' Ohio State Univ., Colunbus, National €enter fot © 4ty

" , Pesearch in Vocatlonal Bdwcptdon. ~ ° N &3 ”’ L
POB DATE 79 X \ A m‘ék

- CONTRACT 400-76-0122 ' | K f, T RN
+ NOTE 22“5 i Lo "T ‘ '
“KVAILABLE FROM Natisnal Center Publica*ions. Thesuatienal Cenxe: £q; AN
' . " pesearch in Vecational Bducation, The Dhid stage & " ¢ e
: - oniyersity, 1960 Rennv Boad. CQlumbus, da ugg X
. (312 28) . = o
EDRS PRICE  ©  MPO1/PCO9 Plus Postage. : | S
DESCRIPTORS . ° Aduiuistrqtioni Curriculum Devel?pgi;tz Deliwery . oo
B * - Systems; Fducationeal Pacilities! *Educational N : "
Research: ' Fducetional Theories-.suidance Programsi; v .
¢ . «*Industrial Af€e: *Industrial Educatlio ’ ‘e .
‘ Inat:uc*ional Materials: Learning Pgodgsses; *pProgram
Evaluation: '*Research Profects: shpe;vlsion' Teache: toe
Bdscatior: *Teachina Héthods : X , : .
- '%’ U
Aasmabr . ’ ¢
yThis mohoagrabh presents a- anmpilatiom of research in "
industrial arts eaucation from 1968 through 1979.. The f£first sedtion | %
revievs studies which deal with *he’vhilosophical bases of dndugtrial ' ¢« °
arts and which exemine its&hii&dr*cal developments . The second‘Se.;ion “© -
identifies 'studies tha*t e'mphasized industrial arts® rdle -as"an. . ,
inteqral component of a comprehensive hunman 'esdn:ces~delivery . .
. . systemn. The next section ci*tes prodects per*aininq to the . N !
. proqrammatic agpects of industrial arts The develcpment cf .o

" industrial arts curriculum is investigated in the fourth section.

" s¥uddies in the fifthrsection -exaniné variables affecting, the leacning ,
ocess. The.rext section discusses studies devoted to ikstructional" T

» media, methods, and materials.¢Studies investiqating the guidance e
characteristice of industrial sr*s are found in the seventh section. °
The estudies reviewved in ‘¢he, elahth section examined facility-progran
interaction in terms of facili*ies, equipment, and sefety. Next, ‘

.» studies on evaluatior are divided into four mafor categories: . .
developnent of *ests/ins*rumen*s. interaction analysis, program ' \
evaluation techniques, and *he’effects of evaluaticr. The final thtee . .
sectlions review, respectively, studies in *eachéer eduéaticn. ‘{ .

> administration and supervisien, and nrofessional ccncerns. A BUBRATY, . v
chapter and bibliography coerclude *he documert. (CT) . ' ‘ . »

. N 1 1 V4 v .
q‘ . v ::\ ] . - 1
*t****t********#okﬁt#t*****&*t**t*&**#*****a***ﬁ*ﬁ#**ﬁ*******ﬂ#****#*** R R
" Peproductions “suppli=d by EDPS are the best that can be made: - * '
® frem ¢the oriainal document. *

***************************************#*********‘********************* N
’ ' . \

»




-

3

023 476

CcCEe

-

. N . A I
vt -@\_\‘. » - 1 9 ' % ’
(S e T " * - - ¢ g .. °
¢ . ¥ v T, E s e ' ¢ 9 °
S e C. » . ‘.' . .. . . * ©°
. ' L, " Information Series No.-~183 -
.’ ! e . ' a 0 ° v v Ty .
. ‘\ ' 0'9 '
“ ¢ ' ‘ L} o b
] ° t .
e ' ' . ‘ . . s,
] ¢ ' \ ) 0 . 1
‘ .o - . N
o fNDUSTRIAL ARTS wDUCATION: . ' ¢t
-. . A REVIEW AND SYNTHESIS
\ OF.THE RESEARCH = . A :
; . 1968-1979 N ' .
4 ~ SRR
. 'e‘ * ‘. . 1 i *
. \ =
written by ) g :
v . ‘ ‘ < ' N
. C Michael J. Dyrenfurth- , ) .
. University of Missouri-Colunbia "y - .
and - ‘ A '
o | , : SRS .
.o ' : .Daniel L. Householder ' P ' .
Texas A and M University '/ -° N
in collaboration with the , | o e .
Research Committee of the Industrial Arts Division o
of the American Vocational Association "
© - ) L]
* e - . ) ' "
The ERIC Clearinghouse on Adult, Career, and Vocational Education
The National Center for Research in Vocational Educatiop ,
The Ohio State University: ',
1960 .Kenny Road
Columbus, Ohio 43210 _
1979 ., _
\ M 9 '
: ' . ’,
- *
‘. Us$ DEPARTMENY OF HEALTH.
- EDUCAY!ON.W&LFARQ
© NATIONAL INSTITUYE OF
. N EOUCATION
. Tais DOCUMENT MAS BEEN REPRO.
" DUCED EXACTLY AS RECEIVED FROM
. 1HE PERSON OR ORGANIZATION ORIGIN.
. ATING 1T ROINTS OF VIEW QR OPINIONS ?
SIATE D B0 O AT ITE O
o " ' ¥ R . 22’&3?.&. g\)(mon OR POt I( ¥
~ * “‘s
L ':



'Projeet Title:

* Contraoe Numbeg:

. . Educational Act
. i Under Whiech the

' Funds were

. Administered:

Source of
Contract:

' Contractor:
13
‘ . | {
Project Director:

Disclaimer: .

4

Discrinination
/ Prohibifed:

NTE-C-40076-0122 . 3 ;

i - - B : N igs
—_—— - { Wi ° ‘\ {ﬂ

I’} ‘ ) 4|_- . j’. . ‘et R
[ ) \ ., 4 N ° :

. s B ¢ “ N . ‘. \
S
‘. ‘g \ a ! ' C .

1 3

\ . R : “%s

FNDnG WFORMATON T . .\ L

- . "

. . ) e C

ERIC Clearinghouse on Adult. Career, and vOcational . . .
Education. 2 ) . Ty

Sec. 465 of the General Education Provisions Aci. 20 U.S.
Code 122le, (PL 92-3)8) As amended by PL 93-380 and PL
94-482

te

'Y k3
)

Department of Health, Education, and welfére .
National Institute of Education N . . .

4

washington, D.C. . p
The National Center for Reaearch in Vocational Eduoation o
The Ohio State University .

COlumbusg Ohio ' N . .
Marla Peterson o,
This publication was prepared pursuant to a contract with °

the National Institate of Education, U.S."Department of

Health, Education, and Welfaxre. Contractors undertaking

such projects under government sponsorship are encburaged T
to freely express their judgment in professional and ' .
technical matters. -Points of view or qpinions do not, , .
therefore, necessarily represent official National °*

Instiﬁute of Education pgsition. or policy. .

Title VI of the Civil Rights Act of 1964 states: "No
erson in the United States shall, on the ground of race,
lor, or national origin, be excluded from participation
in, be denied the benefits of, or be subjected to
discrimination under any program or activity receiving
federal financial assistancel" 0!
Title IX of the Education Amendments of 1972 states*
“No person in the United States shall,.on the basis of
sex, be excluded from participation in, be denied the .
benéfxts of, or be subjected to discrimination under ‘any ) .
education program or activity receiving fedetal '
assistance." The ERIC Clearinghouse Proje?t, like every
program or activity recexvxng financial assistance frém
the U.S. Department of Health, Education, and wWelfate, .

.must comply with thesc laws,

\ .
.
{

L}

This publication was prepired with hinding from the Nationa! Institute of L ia

Educetion, US. Department of Hesith, Education, and Weltaro under Con- :
treat No, NIEC-400-78-0122. ‘The opinions sxpressed in this.report do not
necomarily reflect the poomon 9 polmu nt me orHEW, .




Z:‘i?‘?""\"" AR . ‘l - < P "fF - ‘: - "". ‘o ) A LT M - RCL A W'ﬁ
Ve 0 & . LT - '
¢ L o , TP A ¢ vt R
' ' o= . L
¢ t‘ ¢ ’ -0 M N ’. / s ' . . ' -\0 0'19 v
s LB . . § . ¢ " ® , .3 . \c,-' §i
e cen . . v mtr s FES
v 3 o * r\ et
o’*" ) ' . . '9 . . R .;Q} - a}%
) II o * ‘ ‘t - g . "" e !
o ! 4 : ' > } ¢ ' Lo, .
: ' . ‘ RS ¢ @ 9\;
¢ [ * . - ‘*,
’ ’ o .. M - .t ‘ . 4 ’
s : . ‘ > @ ‘ L. v
. . . . - . ':. ; , \d. - ‘ .
' g o s ! Lt o s . f ‘e " '
- . ? pomewgrD Ca
. e . QRO R S \ x
5 .‘ ¢ . ) s . 3‘, . . ) . . Y !‘ s
¢ ' * . . . LA N ) L
. €, o - - . A P ) b LN )
o The Educatiponal Resources Information €entet on'Agplt? ' s ~
’ Career, and Vocational Educaﬁgon (ERICACE) is one of RN )
sixteen clearinghouses+in a ‘ationwide'1nformation;"\,: ) v
. ~ system that is.funded by the Nation&l Institute of°’ R .
.« Education.! One of the functions of the Clearinghouse ~ *
. \is to Anterpret the literature that 'is entergd in the oLt
'ERIC data bdse. This paper should be of particul§§z ‘ e 1
“interest to industrial arts teachers -and administrat§rs, .
- curriculum development specialists, teacher educators, 20 . a
' , ' resgearchers, and¢ graduate 'students. - Ty . vos

L

' f ’ The profesgion is indebted to Michaelfbyrepfurth'and

" paniel Householder fox their.scholarship in°the prep-

. ‘agation of this‘papeér. Recognition, also i{s due Janes

s Fales, Purdue University, Carl Wallis, Utah State

. . University and Stanley Cohenm, the National Center. for

. ' Research in Vocational Education,: for their critical.
review of ‘the manustript prggi to its final revision

and publication. .Robert D. a

for Career Education at the ERIC Clearinghouse on

“
.0 9

?
erman, ‘Assistant Directpr. ' ‘
Adultz P o "

- Career, and Vocational Education, coordinated<the . ', 3
publication's development. Cathy Thompsohﬁ?ssibted in ™ ® b
. the editing of the manuscript and Carol Hartley, Bon SR e
 Somerlott, Andrea Ardito, and Colleen Donaldson.type " [ ‘
! the final draft. : o ' "
P : Robert E. Taylor. Lo ﬁ‘
- Executive Director . | 3 -
. ,X . ~ The National Center for Research \e é
. L X in Vocational Edgcatiqn Baco o, 0 .
-' \‘, » . ‘ . . . [N N ] . ﬁ. N
IR e . 3 : v ¢ . LN
" , - . ¥ .
€5 oy N . 0
LT g
13 . ?
B - iii-- , S !
- \ .
¢ ' ' ‘ : :\*'.
L atd .) o \l ‘ < . ,
t ° . gﬁ K et "
-\ . ® &



13

o

$

¢

Al -“‘:é-'".” - 'r'"{"- e --\‘-‘c" TR OGT TR T R LT IO T T TINTITIAE E T,T TTRT T Y T T T T T e
S 3 .

. 3 L. &= ) '
. g e ) . R .- "

Y

9 " 'ABSTRACT

oy

,‘:é This monograph presents a compilation of research’ in

»
~

industrial arts education from 1968 through 1979. The
first séction reviéws studies which deal with the
philodophical bases-of industrial arts and which examine
.its historical gevelopment. The second section identifies
studies that emphasized industrial arts' role as an
integral component of a comprehensive human resources
Qelivery system. The next. section cites projects pertaining -
fo the programmatic aspects of industrial arts. The ¢ :
development of industrial 'arts curriculum is investigated
"in the fourth section. Studies in the fifth section
examine’ variables -affecting the learning process. The
next section discusses studigg devoted to instructional
media,. methods, and materials. -Studies investigating
the guidance chhracteristics of industrial arts are found
in the seventh section. The . studies reviewed in the
eighth section examined facility-program interaction in
terms of  f§cilities, equipment, and safety. Next, studies
on evaluation are divided into four major ategories:
development of tests/instruments, interaction analysis,
- program evaluation techniques, and the effects of evaluation.
The final three.sections review, respectively, studies in

teacher education, administration and supervision, and b

professional concerns. A summary c¢hapter and bibliography
conclude the document. (CT) o :

DESC: :Administration;: Supervision; Delivery Systemé?
Educational Theories; *Educational Research; Educational
Facilities; Guidance Programs; *Industrial Education;
*Tndustrial Arts; Curriculum Development; Instructional
Materials; Learning Processes; *Program Evaluation;
*Research Projects; Teacher Education; *Teaching Methods
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INTRODUCTION -

v

This monograph 'seeks to present a compilation of accessible

- research in industrial arts education from 1968 .through 1979,
In some weys, it is expected that it will serve mainly as a

large scale map to identifiable topics in research rather

than an'actual synthesis of all possible findings, As such,

it is hoped'that this publication will provide an overview of

'»5“0

the variety of research during this period. While ‘the document -

‘could not be a fully definitive in-depth analysis of the state-
of-the~art, it seeks to- provide a description of the stage of
development attained by research in this area. To place

this perspective in its proper context, readers aré encouraged
to review the first two .review and synthesis papers .authored

by Streichler (1966) and Householder and Stiess (1969).

Like its predecessors, the intent of this review and synthesis
is to establish a useful benchmark for reference, the
validation of opinion, and the stimulation of further research.
While the summary chapter focuses on sugqestions for additional
work, other inferences are discussed in each section. Apparent
research voids also-are identified. This information can be
usef&l'to‘establish a frame of reference faor further research.

It is hopbd that this document also will be useful to stimulate
esearch by those who do not typically engage in such activity.

It is generally recognxzed that all too frequently the

dissertation represents the sole significant research of the .

vast majovity of doctoral recipients. However, there seems

to be an abundance of payaresearch. Administrators fregquently

collect data to support their decision among alternatives,

evaluators devise analytical -approaches, and supervisors

render judgments. While these efforts may fall short of the

ideal in terms of methodology, relzabzlfty. validity, and

K
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diaeeménstio? 1! walx-deségned %né carefnlly ‘condudtéd, they
. may provide’ aluable insights for the field.‘ We “hepe-this
review and- syn&hesie will facilitate sych methodological
action by pfoviﬂing a concice refarence to lessons’ learnea
and a guide to - solutioﬁs ana'procpdures emp oyed.-'.,_ . .
¥ . '. R 3 ..‘--'.‘ ‘ . ¢

L
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¢
! [T “+ Lt . Kl
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tems splectgdk{or fnclueion had.to appear in the literature -
during the periocd 1968 through r979. Only items conaidexed to
h direct relévance to~industrial qrta were reviewed. -The |

major search targets were the ERIC data basé¢ d&nd the ACIATE/

— NAITTE Summaries Of .Studies, in Industridi: Artau Irade and

L4

- .

-

. ' Cdreer,

Industrial, and Technical Education -(anhuaily), compiled so.
faithfully Xor the profeabion By Davig Jelden of the Univetei;y
of Norther olorado.% 'The latter was manually searched; "
through 'e support of’ the 'FRIC Clearinghousg »n ‘A8ult,
nd Vocatiornal Education, the ERIL. base' was Bystematically
. compute searched. Supplementary ‘articles .and’ xesearch

' feports were identifiéd by a scan of the AIAA. d ava's _

pubrication lists, Aczain~1eaxbook list®, and~the' ACIATE and

IS monogragh titleé - . e .

* ' . " -
The initial scan of the literature sought to identify ttems
with the key words “industrial ‘arts® or. "industrial edupatlon“
im the title. Since thig rather. ﬁ;tificial restriction
limited. the result, the selectionh process was> expanded to

- include entries €ontaining these key words in the abstract. ‘
Sinpe even this expahded review.failed  to encompags all '
documents of signifiqance, ‘the reviewers selected a _.limited

Ignumber of additional studies that had significant implications
and/or which drew conclusions of dixect importance to -

/iniistrial arts education. Because the field encompasses

»

seyeral divergent points of view, it is recognized that not
eaveryone may agree with the selection. They should note,
however, that an attempt was made “ta include documents
"representative of major points of view specifically relevant
to jndustrial arts education, wheth®r they used that term or
not.’ wh*le it is nﬁ:ognized that this "closed system" .
‘notion of *ndustria arts is inappropriate to the true scope
of academic endeavory, ‘for purposes of achieving closure in
some reasonable period, it was necessary to impose such
delimitations.- ; i T
. . /

t
R 3

-1, For a description of this resource, see Jelden, Journal

v of Industrial Teache¢r Education, 11 (Fall, 1973): 92-95. ‘
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The reviewers alsovexperiended.coheiderable difficulty in
attempting to delineate between resparch and non-research
publicatigna. Research.in industrial education should be
axpected‘gg exhibit the ‘characteristics of disciplined
-inquiry. he :epprts-shougd provide evidence of the existence
_of an appropriate data base. Analytical, historical, and | ‘
descriptive studies were included for they demonstrated a
reasonable scope of inguiry, utilized generally accepted’
methodologies, and provided some expectation that the results
‘might be generalizable. Studies whish relied on a theoretical
o framework as the base for furthar inquiry also-were inclyded,
as ‘'were experimental and, predictive studies. ) .

. . . t '
. Unfortunately, not all relevant studies that could be includeg

were cited. Which studies  should have bjﬂw added is, of
coirse, a matter of judgment: It 'is hoped that those whose
studies were omitted will excuse our oversight and/or _
judgment and that those who would prefer to see thgir studies
interpreted ‘differently will accept our apologies /in advance.
The ‘reviewers made a conscidus. é£fort fo'provide a broad-

- scale ,review contrasted to :a more in-depth treatment of

fewer studies. In attempting this challenge, comsiderable
subjectivity was required. Because of this, we recognize that
alternative interpretations are possible. .Readers, therefore,
are encouraged to consult the sources and form their own
opinions.régarding the implications of any finding.» Since
the review's overall structure reflected similar subjectivity,
readers -also are endouraged to review all subsections of o
relevance to their topic of interest. In this way reader-
author differences in organization will be.less of a problem.
‘In the interest of. future review and synthesis-efforts,
researchers, administrators, curriculdum developers, teachers,
and students are encoyraged to submit their productg to the
ERIC system. As documents are entered in the system, they
become .readily available through computerized retrieval
systems. : .

. " -
The authors wish to express their gratitude to Dr. Robert E.
Taylor, Director of the National Center, for Research in
vocational Education. Additionally, both thg University of
Missouri-Columbia and Texas A & M University 'd=2serve sxecognition
for their support. The efforts of the industrial education
secretarial staffs of both institutions particularly desérve
commendation. ' * e .
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HISTORY, PHILOSOPHY, AND OBJECTIVES - S '

Tals séction reviews studies which deal with the philosophical'

bases of industrial arts and which examine its historical . . -
dévelopment. Studies dealing-with the evelution of’ okjectives . .. ¥
also are included. These foundational areas focus attention L S
upon baBic issues of purpose and goals. _ ) { ‘ .

. . > .

: Q"’: % ._;I . o ) \

HISTORY OF INDUSTRIAL ARTS ' \ , T
Invariably, all fields sooner-or later document ‘their evolutddn. G .
Perhaps because industrial arts is a relaﬁive “youngster" only e,
a small numbér of historical studies were found. The jeclassic A
works of Bennett (1926, 1937) and Barlow (1967) have been , ¥ <. ' &

examined by students of the profession. Undoubtedly Sredl's . . o
(1966a”, b, ¢, 4, 1967) multi-part article also has Deen reviewed. ‘
But have the others? . Wwhile it seems that no majox comprehansive’
historical work has appeared during the decade under t,
- cohsideration, .4 number of valuable descriptive works have o L
appeared. The conkributions of Johann @ottlieb Heusinger, -
in terms of thei effects on Dewey and Bonser,' have been : . . .
documented by Luetkemeyer ‘and Vogel (1978). Similarly, I ~
Luetkemeyer and McPherson. (1975) charted the contributions ¢

of Frederick Gorden Bonser and Wirth (1972) provided an ‘
interesting contrast of Johr Dewey's perspectives versys "
those of. the social efficiency philosophers. Another example .
is Bzowsdki"s (1969) analysis of ‘the influence of kindergé&ten, ‘
manual traihing, art e&ucation. and the arts and crafts é‘
thrusts: on manual arts education. 1In addition, he investigated .
'the inflyences of .educational psychology on the pedagogy @f o’ .
the day and explored the transition from manyal arts to . .
industrial education. His characterization of the evolutionary -
environment of "that time .ag® mutually cooperagive == until ‘the
industrial education mevement, emerged -~ mig t hold a lesson °*
for all of us: Herschback (1976) and ﬁ%Pherson (1976) also

have traced the development of the profession @nd some of

the current problems that beset it. .

Hostetter 8 chapter in, the hrower and Weber,(l 74)treatment . &
of indudtrial arts in’ the e&ementary schools pr?vided the

professigon with a set of historical reflections \on elementary

" school industrial arts that illustrates the importanoe of

v ' ¢
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i retrospective andlysis. Similarly, many o today's debates .
. . may. be found in Bleeke's (1968) documentat on of the develqpment o
oﬁhthe Projéct MEthod as "an igentifiable entity" in, American S
) educatio He gave particular attention to the role of - :
. Kilpatriqh ipn the infusion of this methodology. The work s
., of Kilpatrick and his followers is cmedited with establishing
> the method with such strength that it remaifed in the activity 5
. curriculum despite subsequent disenchantment with
' L progressive education. .One can note in Bleeke's review the
¢ forerunners of the. relevance, experiential, and activity
e movements. With similar continuity in an _extensive review of
_ the development of industrial arts in th‘iintermediate
. - school, Allen felt that practitioners wer frequently unable
to fully understand and’implement the basic objectives in
their intermediate school courses, particularly as they .« . ‘.
=Ppertained to the role of junior high sdhool industrial arts
‘ " in career education..
gartin 41979) aséembked a cogent treatment of historical . .
and philosophical issues. His ACIATE Yearbook contained , - .
—o—— .relevant chapters on industrial arts' precursor movements !
+  and the evolution of elementary school industrial arcs. .’ '
- Also‘included were reviews of industrial arts' relationships
. to general -and vocational educatian, both crucial aspects of
. our profession s future. R

‘ -
P

LN

Thé baSlC purposes of black vocational, te%hnical, and industrial
' . arts education ‘were presented by Hall (1974)°, who also chronicled
! " its evolution. A more restrictive treatment of, black industFial

arts history was documented by Cobbins,'Jr. (1975) .

Although formally restricted to Mississippi, this investigation
yie d€d stages of industrial development fhat probably had
‘simita# iMplrcations far black, industrial education elsewhereﬁq
These stages -;\slave, reconsgruction,’ regression, emerging,

A

and tranSition 1 eras_--bdepicted ‘a gradually -increasing
\‘ presence (except during the - regresSion era) of industrial
education opportunities until 1965. ,At that time, due to
state initiatives to dissolve segregation, the trace=-ability
of black industrial education as a distinct entity became
difficult. :

. Another historical study with relatively stringent scope was -
* .stuart's (1968) doclimentation of the evolution of industrial
arts and vocational education in Texas. He observed that ..,
. pnless the trend towards more spectialized courses reverses,
industrial arts cannot Justify its claim of being a part -
of general education. On aenational front and as one possible ~
solution, Bensen (1977) attempted to organize the spectrum
of innovative industrial arts curricula that, in part, sought

. . /
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to addrees the overspedialization referrep to by Stuart.’

The . historical studies reviewed bontainedfdetaiied analysess '
of individudl contributions to the professien, e.g., as those
by ‘William Everett Warner. Latimer, (1974) presented a .
detailed, and sometimes pexrsonally interpretive, account of

. . Warner's contributians. Latimer recognized the contribution

Warner made to the .philosophy of industrial arts, to industrial
arts curriculum, and to the development of industridl arts .
laboratory organizational ‘patterns. Warner's .involvement

in the founding of Epsilon Pi Tau and in in;ernatipnal
curriculum efforts also were explored. .

HISTOR?,OF TECHN?LOGY L
*‘sheffield (1969) reviewed the historical development of basic
4and tools used in industrial arts. Each of the' major tool
groups was studfed from its origin, witg_attention given t the
utilization of materials in the construction of the tool,
the sequence of improvements as the: tool was developed, and the
relationship of the specific to the: general tool development.
processes. Three phases, were identified, i.e.,. utilization,
fashioning, and standardi?ation. The role ‘of these processes
in advancing technological development was explored.
-Distinctions were made between tools which were developed -
during and after the industrial revolution and those ‘which
evolved gradually during the preceding years. A more
comprehensive treatment of theghistorical perspective of
industry is presented by Luetkemeyer (1968). This ACIATE

' Yearbook provided treatments of people's relationship to

4 *

technodogy, the evolution of technology, the role of
capitalism, management, labor, and automation and cybernetics.

14 \ ~

A different perépective'on Qur indnﬁtrial nerifﬁgegis found;

in the Mississippi Valley Conference's 1974 debate on’'the .* -
third revolution in work. Here Wiens described the concept ,

and Bjorkguist and Kagy examined its implications in terma" (
of work values. While at first glance such issues may ‘seem

far 8field from the' rather pragmatic nature of industrial

arts, when the reader considers the profession's focus

on technological literacy and technology's “iupact on work.*

the issues examined certainly draw closer to the mainstream of

- our professxon.

‘
, .
.
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HISTORICAL STUDIES IN"RETROSPECT ” . : )

‘1t should not be surprisging tHat these gstudies do not by

themselves yield a ®toheramt view of the development o the .
pxofesgion. Despite thistfact, the body of literatyute for the

period ‘covered does seem to veflect improvements~in methodology.
Howevdér, there is still need for historical research dealing

with major problem areas in industrial- arts. As problems

are carefully selected and delimijted, rigorous investigation

could yield valpable suggestions for future.actions. Y1t .

is unfortunate that the field of industrial arts education
seems too small to encourage the development of frequent,
full-rledged historical reviews. For, this readon, it seems
imperative that the profession maintain its archiveg with
care. ,?u ure, scholars will need access to many gource
documents) The profession is still .in its infancy. As it

_matures, increased int@rest will beé placed upon the

-paILosopﬁIgXL FOUNDATIONS .
N . F- ] .

I &

contributions of individyals and groups during thpsé formative

years. §ome of this work’' has "already.beguh, however, much . K
remains Eg be done. N

It is fittind to‘begihfmhié Section by citing the work of S
Brown (1977). -In this \first monograph of the AIAA's

Academy of Felldws sgries, Brown. introspectively ‘developed
f 4

. .the faundatioh of a model containing the components of its

identification process, subject mattey, instructional
methodology, and implementation. Another, and even more
personal, view. of the salient  aspects of industrial arts is
found iniyicQéels' (1978) monograph, the second in tge
series. . . ‘ f

S
;'I ! M h ¢ ?

Philosophical studiaq 'ranged from ‘the relatively basic to
the specifically. app ied. Koble (1970) prowided a terse,
yvet useful, descrigﬁion of the foundations {f the industrial ) >
arts. Swanson (1976) advocated concern with acceleratihg
technological® advance, social problems and the reappraisal

of personal values in outlining purposes for industrial arts.
He recommefded that industrial arts be involved in the study
of industry, career education, and areas of. technological
responsibility. He suggested that industrial arts is a key
element ‘in' understanding and ‘solving technological and

social problems. | s R T

14 -
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" structuring the essential elgments ‘of technology in any given

thrust in industrfal arts. B o \

"a new theoretical base for industrial arts has been exhaustively
“"treated by Kasprzyk (1973). After ‘a somewhat critical '

k] i o W " "
” f (‘ . v 'J .
\ b . \ (
v _ " ) | _. - . &
Similarly, Bell aind others (1976) attempted to -assess the o N

procesges by which individuals adapt to technological change. - .

This mw§lidisoiplinary research las imp&ct upon industrfal ' L
ts as perceived by those yho support Swanson's ideas.

5§ a result 'of the analysis, Bellnﬁhttﬁﬁf’oolleagues developed s,

.a model \of adaptation to technological change. This concept .

offers; lignifiicant potential ¥for reotrganizing approachea to . :
/industfial - rarts education. .

.meqhnologyf*envir ment, oareer; and vocational education .
all figure promine tly here. The congept of technology .as

analysis. of eg§lier versiond o@ technology-based industrial
arts (e.g., Warner's) Kasprzyk set oyt to clarify the meaning ,
of technology and outline a Bcheme fbr identifying and N‘”’

realm of work.: He 'reasoried that industrial arts should

study scientific and technological subject matter from the -
field of engineering. While the jndgment of' the success g ‘
of this venture will be left go “the readers,” this document’ i
represented one of the milestones that serious scholars - 3,
will want to review., Lauda (1976) also expressed ‘the opinion
that technology should serve as‘tle basis for industrial \\
arts education programs. His argument is based upon the _ %
permeation of technology throughout contemporary society and
"the ability.of industrial arts to assist individuals in
Erzling with the complexities of the technological society. !

v Ty

ier,~tauda (in Technology,Values, and, Education, 1971) - .
ided background, useful in understanding the technology

»

aﬁssential variations on thdis theme also are god:essed by

__Kranzberg (1972), Pinder and Ritz (1977), Blankenbaker and -

"of industiry. , \

Miller (1970), Lux (1977) and by the California State

Colleges (1970). The most fundamental and far-xeaching

assemblies of the argument are found in Kranzberg's analysis

of technology's implications for industrial arts and in '

Lux's statement. ?Pinder and Ritz, and Blankenbaker and Mil}er
suprorted the rationale by providing somewhat more application-
oriented items. The formey do so by detailing the implications s
of the ptoduction aspect of technology; the 1atte? do so by

virtue off their annotated ‘bibliography on the interpretation ! . *

The topic of building an industry-education Eartnership
‘escalated in sifnificance tp become a topic in a series of
forums that addressed the reiationships of -man, society,
and technology. Supported by EPDA funds, this project
resulted in a major report (AIAA, 1972) that ipcluded the

&S
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‘degree of concurrence between their opinions and those.
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perspectiv £ industry, the professjon, and some carefully .
selected -scholap®fis Contained in the port are many of the .
_tenets (e.g., technological literacy), ]

although in, terms that may be more obtuse than .desired by .

practitioners. (The September/October %?aue of Man/Soaiety/
. Teehnology [AIAA, 1972] also is direct)?

related to this.)
Perhaps th host practical manifestation of this is embodied
in the California State College treatmeht of it.: Their
proposed policy and recommendations ‘realist.cally, grapple

~ with key issdes, at least at the four-year college level. o
At the asecondary level, Stadt (1969) provided a detailed written N

description of one possible implementation of this; he named
it "Man and Technology." : .o

[ ] bd N Y

!

Another approach to dealing with#the implications of '

S

technological, soqiety is contalned in thé conference proceedings
edited by Devore and Smith (1970)‘ Considerably more (.
prdvocative‘than_the California 'document, this conference.
uaedta human resources perspectiVe to direct,its attempt ~ -
at identifyi&q how "educational. institutions become part of
the solution rather than part of:the problem of technological
society", (page 4i%).- Be&idesﬂthe cogent expositions of
relationships among technology, social purpose,: education,
and change, the procdeedings included important analyses of
the role of valuyes and the future of Man. ‘ L

y W N

L 4

"Both 'Hoots (ih Thrower & Webexr, '1974). and Miller (1976) .. .

examined philosophies related to elementary school programs.
Mifler identified five philosophical groupings in elementary
industrial arts: -developing "habits, attitudes, abilities,.

and interests; meétipy the deweldopmental needs of ‘children;
producing useful objects; serving ae a vehicle for occupational
awareness; and enriching the elementary curriculum. Each
position was heen‘ad'cqntempgra:y and tenable; each offered

a speclfic dimensioh to the ‘&Qmenta:y industrial arts program.

Parker (1952)’identifled writtpn philosophical exp}essions '
dealing with industrial arts. ~These were submitted to
industrial arts teachqr eduqators in order to identify the

expressed in the literature. A general concensus was found;

bhowever, Parker felt that the groups studied were not
cessarily in close correspondence with more contemporary

philosophical positions 'in industrial arts.

.

+
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EMERGING FRONTS |

Ray *(1978) evolved a cogent rationa}a for a practical .arts .
experience for intermediate level students. Envisioned
as inwvolving the integration of learning in agriculture,

home and family living, health, industry, busdiness, office,

and distributive arenas, the careful procedures and
documentation lend themselves to the author's self-avowed

.intent of serving as a vehicle for major restructuring of

the formal and intended learning experiences o! students.’

The iiteratura on recreation was reviewed by Tate (1970),

"who sought to identify the:- approgriate recreational purposes
for industrial arts education. A set of guidelines was
deveboged for industrial’ arts curriculum, methodology,

mqpia, £acilities, and evaluation for meeting the recreational.
funetion in industrial arts education. . :

Acker (1971) reviewed the literature in order to clazify

‘,the nature of the consumer function of industrial arts
education. His study indicated that industrial arts could

provide,a unique contribution to consumer education as a
part of general education. Consumer studies in industrial
arts were recommended in such areas as economic planning,
expenditure standards, information about consumer goods,

and maintenance guidelines. He inéicated that industrial
arts needs to coordinate its invc}vement with other subjects.

\ e A

Open education wags considered by Donald (1974) to have

' impliont%gnn for industrial arts, He presented the historical,

backgroun of this mavement and related it to learners,
facilitators, and environments by formulating the methods’
implications for industrial arts.' In doing so, "hé& drew
extensively from Piaget. . Industrial arts in the open
access curriculum also is systematically explored in Anderson's
(1978) ACIATE Yearbook. .

L d
.

Several other emerging thrusts have been studied. Environmental
education was. found by Bame (1973) to receive litgle emphasis,
particularly as it related to the technology- -environtent
interface. His jury ccncluded tha't these objectives should

‘receive major emphasis. In this same Year, the AIAA's (1973)

Environmental Education Committee issued a booklet that
in essence, implemented Bame's recommendation for a rationale
to guide infusion of tuis thrust into the practice of the

profesfion‘, Pt

©h .
.
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Career, industrial arts, and vocational education £ere .
considered’'by Smith (1974), who reported that they did not
: differ in meaning, that is, by career education and industrial
arts/vocational'education practitioners. A more pervasive'
overview wasyembodied in cunico's (1974) Delphi study of the
future of industrial education.- 'In an attempt to )
systemattcally and specifically identify which emerging thrusts.
* will shape the future, Cunico's Delphi panel of twenty-four
‘leaders determined that industrial education must provide )
- experiences needed to allow students to become a part of
) the complex industrial and technological society in which
they find themselves. This is surely a challenging, if
not, a definitely helpful, conclusion. However, reasqQnable
optimism is appropriate in 'that he also found that his-
sample group of industrial education teachers, supervisors,.
and administrators concurred with the Delphi panel as to
! future goals, o6bjectives, and orientation of industrial
education. From this, the profession might optimistically
_conclude that a greater degree of convergence ig) possible
" in the future than has been the case in the pas?§'

Cunico's forecasting,efforts were paralleled by Starkweather
(1976) 'and Pautler (1978)., Starkweather, using a Delphi .
process, identified a host of potential futures for industrial

. arts that deserve the attention of planners. Pautler, oh the
other hand, used a more introspective approach in interpreting
presentations delivered at the Bicentennial Conference ’
on Vocational Edugcation in terms of their implications for
industrial arts. ‘

A whole new emerging thrust =-- the one that is probably the
most significant in terms of actual impact on the®practice
and the future of industrial arts -- is centered on the
vocational contributions that industrial arts can make.

' specifically, the considered opinion of-key professional
leaders resulted in the inclusion of industrial arts as-:ah
activity fundable by federal vogational education money. " An

. historical perspective of this thiust was presented by both
) Good (1975) and Householder (1970). The mechanics of
such possibilities are described by 'Good and Steeb (1977).
However, the implications of such Qeéislative permutations
are not clearly treated anywhere. As early as 1969, olear
assualts were being made on industrial arts objectives in
' favor of occupational development ones (pratzner, 1969).
These authors were not able to .surface any study that pursued
the implications of this recent ‘and most significant '
legislative change in terms of its effect on recasting the
objectives, or their empnasis, toward vocational education.:
while a broad scale evaluation of such impacts was not
evidenced, it seems that this thrust and its antecedents did

- 11 -
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generate a series of .studies that sought to clarify the
industrial arts-vocational education relationship. Lathrop
and Farr (1968) and-Colorado State University (1976) '
each conducted this kind of investigation. 1In essence, both
reaffirmed the multifaceted role of industrial arts in )
terms of its contribytions to general educati®dn, career
education, and vocational-technical education. The 1969
dialngue among Venn, Carrell, Olson, and wOodwerd -
represented another treatment of the industrial arts-
vocational education relationship.

[ 4
Career education, as another new.thrust, also was well-
documented in the literature. Some of the basic philoaophicali
concerns regarding the industrial arts career education
interface were dealt with. in Kagy and Lockette (1972), AVA. o
(1971), AIAA (1971-1973a, f£):, and Edwards (1974), The - ‘
firat three sources represénted compilations that evolved
from the assumption that the career education thrust'is

‘{riherently positive and that industrial arts' own goal .

attainment is enhanced by active partitipation ,in career ’ ‘
eflucation. The AVA and Kagy documents were ‘the outgrowth.of At
systematic, professional, .and consensus-seeking activities bt
they genuinelz,outlined the key industrial arts/career S
education relationships as well as useful implementation
guidelines. The careful nationwide effort that went "into

these reports merits their special value. The AIRdA’ décument
-contrasted-the preceeding dpproach by presenting a set of .
individual views as contained in three years of Man/Soczety/
Technoldgy.

Yy

In sharp contrast to the preseding positive views. only _
‘rarely do the adverse effects of career educetion surface in
the literatufe. Edwards (1974) pointed out ‘the possible
misuses of aﬁd,problems with career education, e.g., the
emphaSis of continuing "the present corporate order, the
“increased confusion generated by yet another term, the lack
of de inition, and the apparent anti- intellectualism of the
. progr . ?

?
In a p051tion paper that reviewed the career education,
vocational education, and avocational potentials of industrial
arts, Dyrenfurth (1978) extended the range of industrial
arts to the postsecondary, adult arena. The review, together
with its subsequent objective-progrdm-population matrix, .
attempted to detail .a new projection for industrial arts.

The nation's recent awareness of human resource development

imperatives, such as those embodied in the Comprehensive
Employment and Training Act, also is relevant. While no

) - 12 - Ygp
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industrlal arts’ research dlrectly treated this topic, the :
reviewers' perception of the worth of our profession was \

considerably enhanced by’ the- professzon 5 early treatment of
the concept £ work. Lauda (1970¥%, DeVore (1970), and
Kabakjian (1970) all documented some of ‘the concerns of

;pe profession, as well as its human resaource development
potentials. - S '

‘

-

PHILOSOPHY IN RETROSPECT \
' < - .

Lerwick'™s (1977) efforts have provided "a useful stepping

stone to a more coherent future, at least in philosophical

_ terms. His analytical approach to leadership models in .

equcation yielded the conclusion that there exists a

considerable mismatch between these leadership models and

their root philosophies, particularly in their ethical

and moral aspects. . Lerwick called for the recognition of this

problem and the focus of a more systematic effort on solving it,

Scholars versed in analytic philosophy will find this

work an important perspective. Other students may simply

wish to refer to Lerwick's subsequent descriptive treatment

(1979) ‘of vocational education according to each. of the\

schools. Another contribution of Lerwick (1978) outlined

his ‘view of ‘industrial education's pos1tlon within today's

force field. His historical review led him to conclude

the existance of a serious decllne in industrial education's

philosophical conviction and initiatdive. Despite the

apparent methodologrcal¥preclslon exercised by.this author,

the reviewers were somewhat disappointed by the negativism .

implicit in his "Coho salmon" analogy, partlcularly since

Lerwick committed the analytical philosopher's cardlnal error

by omitting definitions of key terms (in this case, industrial

education). A terse example of what could have been was

provigded. by Glazener (1970). Because other.and more positive

analyses exist, attention also should be paid to another

and more specific focus of philosophy presented by Pierson

(1974Db) . : ' ’

14
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FOUNDATIONS OF INDUSTRIAL ARTS: OBJECTI{ES ) §

It seems commonplace for regular AIAA conference attendees to
experience at least two types of presenters; those who

claim our profe381on has reached agreement on its fundamental
goals and those who point out that convergence is not the case.
Edpison (1973) represented one of the latger% He forcibly
pointed out that a continuing problem of this field has been
its inability to develop a generally acceptable definition,

‘or statement of objectlves, and to define a bodY of knowledge

> =13 >
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, from which its h{ogram 'should be drawn. Evidence of the depth ° . "
of these issues thay be found in the AIAA's special volume of .

Man/Society/Technology (1970) which described the Ndtional
Forum pfs Industrial Arts. .
Atkins (1974) attempted:.to make order out of disorder. His
-+ . valuable contribution, because it transcended mere ' °T : h
) cataloging and tallying, identified more than 550 purposes Lo
and-classified them into con&inuipg, fluctuating, and newer T
categories. He found that tha occupational,‘recreational, . v
~ consumer, skill, industry understanding, perstnal-social '
growth, critical thinking, and exploration purposes had |, -
considerable durability; all had experienced varying degrees, ! .
_~of ‘emphasig. Van Dyke (1970) .also identified commonalities - . ° .
in- terms of what school personnel and community-leaders ' L .
thbught should be the objectives of industrial arts for Lo
small high 'schools. His respondents agreed that ipdustrial .
. arts should be an aspect of the general education curriculum .
% and that it $hould offer a broad introduction to many. .
. occupational areas of industry. GConcerned with the élementary
school level of industrial .arts,2Nichols and Young (1973) .oy
. reported on an investigation with esséntially similar ' '
. purpoges. Their article summarized the commonalities of
objectives, content and method among leading elementary level
industrial arts program directors. Particulrarly noteworthy. ' .
in the light of considerable intujitions.to the, contrary, .- ] T
they reportq@ general agreement on the majority of their
' : survey questions. . - - e
“. Another approach to seeking grder and explanation is R : "
' exemplified by a group of studies that compared the varying ’ \
' perspectives of teachers, administrators, and other schoolt
personnel. Burns (1975), Sucharski (1 .» and Backus (1968)
-used this approach.' Becauses it .is frequently claimed that
industrial arts teachers, princ1pals, and counselors are .o 3
thought not to understand industrial arts' objectives, ' '
: Burns systemat1cal&y~testad this hypothesis.— He concluded
that the three groups did not percedive the prjority of
industrial arts objectives differently; in fact, he noted s 8
that there was a high degree of concensus but that instructors '
were moYte confident of their attainment than are principals
and codinselcrs. Mason's (1970) earlier study aldo found:
prthlp&lS and counselors strongly. agreeing with the

objectives ,of industrial arts. The strong positive attitude .
of these groups was related to industrial arts as a part
of general education. Principals and counselors in larger \ .

schools were more jositive toward industrial. a¥ts than &ere
professionals in smaller schools. Mason s finding are
partly supported and partly contradicted by Mosely (1970).

°
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Like Mason, Mosley found that Florida 9ducators exhibited:

a high degree of agreement on the purposes of industrial

arts as perceived by teachers and supervisors in the field.

A Q-sort techniqpe indicated that most participants emphasized
traditiopal industrial avts concepts, such as skillful use _
of .tools and materials in working or projects. However, s
the contradictory element was that counseloxs and indqustrial
‘afts teachers did not agree on the importance of the various

S objectives identified for industrial arts. '

t .
A T

'\hdustrialarts are the findings ef Russell (1970), Sucharski
1975) ,*Backus (1968), and Ryerson {1978). Russell 'found
that industrial arts teachets and high school principalsd
~ . di'ffer substantially in their views toward industrial arts
' goals, purposes, content, and direction. The principals <
v tended.to feel that industrial arts should provide a broad
. exposure to the worldvof work, assist in the uevelopment
of work habits’ fd agpropria;e social attitudes. Industrial
arts educators, on the other hand, rated technical knowledge,
prcblem solving abilities, and an understanding of the
American industry as impertant concepts. Sucharski also
found that there was little agreement among industrial arts
instructoys when ranking goals. In hig'study, industrial
. arts teachers placed relagively;low ptiority on goals < e
pertaining to the relationship ‘of induétry and society and
on the interdisciplinary functions “of industrial arts. {
Comparatively, they placed the.highéstgprioritie§3on safety,
skill, and probilem solving goals. The divergence of opirion
, found by Sucharski essentially verified Backus' earlier
. " findings regarding the perceptions af industrial arts g
objectives by superintendents, inrdustrial arts coordinators,
and industrial arts teachers. Backus identified considerable
conflicts in priorities both within and between local. districts.
In addition, his results predicted. Sucharski's finding of
disparity between the thought of practitioners and that/
expr¥ssed in the professional literature with an essentially
similar one. The fact that --‘despite the seven years
between these two dtudies -- the leadership/practitioner
dispdrity continues seems” grounds for seribus professional
attention. Another finping of Backus, namely that
superintendent/teacher disagreement over the objectives of
industrial arts increases with school system size, also
should serve toX™ndicate an important direction for professional
action. &
Ryerson summarized-his 'study of the perceptions of industrial
\ arts objectives with the observation of a shift from "lofty"
to more "practical" objectives. However, because the wriers
of this paper were privileged to attend the presentation of

L &iso contradicting the suggestions .of similar perceptions of
(

&




»» the survey's results, it is only’ fair to state that other . .-
attendeds interpreted the findinga differently. . However, if e
. the methodological limitaQ%ons are ‘kept in mind, Ryerson did
., ~present thre. views 6¥ industrial. arts teachers, students, and
* *“the. lay public in an interesting manner.
o &
. ~  The effeots of &he varying interpretations of industrial arts
. served as stimulus for the '‘projects of Nelsen -(1975), Gill _
o {1972), Jennrges (1968), and Matqﬁon (1974) . The consistency *
. s uetween the implicit objectives of evaluation models and :
- those of industrial arts teachers was investigated:-by the’
: fo:mer. Nelsen concluded that .it was apparent tkat itdustrial ’
arts high school teachers' evaluation practicesgare notsir
" agreement with the emphasis which they"felt'shgyld be giver 'to
the five goals °§ industrial arts. \
- . o ! \ .
. Gil¥ reviewed industrial arts objectives for specific groups
of studentd (1972). While most industrial arts teachers
‘ did not have preéparation in special education or in dealing
. with students with special needs, th3ir rating of objectives
‘0of industrial arts for menfally'retarded‘students;were closgiy
correlated to the ratings proyided by special education ' -
teachers. .Differences existed between the relative emphasis
e ' placed upon objectives of industrial arts when the program
Y was considered to be for average students and that assigned '
when it was intended to serve students with special needs. °, .
> However, ratings given by teachers appeared, to be related ’
{5 the difficulty they experienced in teaching students with
<4 ,* _ special needs.
Mattson's study compared the achievement of basic industrial.
arts objectives as affected by 1earn1ng expériences in
traditional industrial arts, Industrial Arts Curriculum
Project (IACP) manufacturzng and construction programs.
While the results did not cons;stently support either
. program, he goncluded that both kpnovatlve treatments allow
students the same opportunity to attain the basic industrial N
arts objectives as does the traditional program. However, !
there were differences in the attainment of objectives beyond
those in the bagic core. . - .

The prev:ously mentioned leadership-practi€§oner gap also

was documented by Jennings' (1968) analysis of the role

of industrial ts in the achieyement of economic objectives.
In what might b® a gloomy. precu¥rsor to today's economic
.education thrust, the researcher. found that teachers of
.lower socioeéconomic class students perceived the role of
industrial arts in the achievement of objectives of economic
efficiency as less important than teachers of middle or
upperclass students. Perhaps as serious as these teachers’
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1088.0f faith in the power of education as a social change
agent is the profgssion's internal inconsistency and, not
¢ . .surprisingly, varying perceptions.of our nation's ;elected
“leadership. - ! . ' '

) .
» H

'§ﬂ A survey of legislatdrs indicated that members of the 9lst -
) Congress did not dgree with the commonly accepted objectives
bf industrial arts (McClellan, 1971). The misperceptions of
the legislatoxzs seemed to indicate thdt they perceived quite
.. ;'3 different type¢/ Wf industrial arts frqg_that-qnﬁisioned by
" the profession. ' ‘

The disparity among the &studies of the perceptions of
teacher educators, and administrators dindicated the need for
further clarification. Without more consistent results, it
i€ not possible ' to generalize concerning the actual perception -
held by‘various, populations. While some of' the difficulty
may be related to redgional samples, the ®verall lack of
'generalizability is disappointing. '

& ‘
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SUMMARY " o ‘ S AN

¢

Probably because our profession is still relatively young, }
historical studies are less commonathan in professions that

are more established. However, the studies that exist seem
relatively well-documented.  They enable one ,to' assemble

an overview of the profession's evolution. benuine histgrical‘
studies with emphasis on original do~uments and/or first hand .
data are, of course, in the minority =- but then it may be = .
that Bennet and’'Barlow have supplied us with what ts néeded L.
ifn this regard. It seems to the writers that therg,ip a gap -

in what exactly has been documented. Specificallr, ‘it - seems -
that there is a host of "intermediate history" Ltems that

are neqlected. Only recently have the AIAA and its various:
‘councils begun to show significant concern about the value

of archives. The entire evolution Q§ our profession at the

Bstate levél dppears to be haphazardly¥ chronicled. To be sure,

the effects of major evehts such as legislation and key °
philosophical and theoretical events have been :charted, but

the evolutionary aspects of the practice have not been. We

< are left with a nagging question as to where the historfpof

genuine practice of the profession is being recQrded. We' ¢
would -recommend systematic attention to the'charting of the
- profession's "grass roots," to its process.and product., and--

‘most importantly~--to the reasons for its aotions. ,

$ -
N . " .

The philosophical foundations have received considerably more .
attention than the historical studies. ‘Tt is unfortunate,
however, that the attention seems to be relatively minimal in
terms of studies that investigated the relatively pure aspects
of epistomology, metaphysics, ethics, and axiology. At least
the writers were unable to identify any. s{gnificant number

‘of studies that involved the use of formal logic as applied .

to these realms and their subsequent extengiens to industrial
arts. Rather, the existing philosophical gtﬁdies appeared

to be poet hoe in nature 'in that they seed to be an attempt

to use philosbphy to support pre-existing ideas. A formalized
process of inductive or deductive reasoning to establish

from a "blank slate" the implications of philosophy were not
existent. )

Furthermore, in a profession that has geen influenced mainly .
by individuals identified with certain key concepts (i.e., the
Maley Plan, the Ziel Plan, etc.),. systematic philosophical
investigations of the impact of an individual's contributions:
and/or the evolution of that person's ideas also are strangely
lacking. The closest facsimile to such documents was provided
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by Bohnet et al. (1970). Nevertheleps, it clearly'didﬂnot o
meet the preceding call, nor was It in fact so intended. -

"~ Of the various professignal thrusts that do exist, the dne

%oncerned with.technology'is most carefully described. .
Interestingly, this thrust eeems to us to be furthest from .
actua)l practice. et, of the various issues. +its treatment
seems tb be disprégortionately extensive. One must wonde
whether .the issue itgelf'is inherently more philosophicalt\h .
nature, whether.it is the host important issue faced by the .
profession, or whéther a sensa of profeeeional opportunism .
prevails. S . v . 0 b
' ®
The latter, in f4ct, may be evidenced by the fact that this
section identified a series of explorations on a variety of_‘;'
emerging fronts. Envirxonmental education, open educationu
futurism,  and ‘the like have been explored in terms of" tneir

.implications for~our profession. Perhaps this is as it

should' be. Until a careful examination-.is conducted, onhe. cannot
distinguish between fad and denuine cbnoept. Qertainly it
would appear that the initial investigations of such céncepts
are legitimate academic é&ndeavors that the profession needs *

. to encourage. Parenthetically, it seeis reasonable to note

that tnere ‘have beenamore fads in the larger fieldfbf education
than’ in industrial arts. . : ,
Another well documented thrust isrthe one dealing with futurism.
Educational . futurism -- the concern- for what the future will
hold, the p:ojection of a variety of soenarios, and the . :
delineation of the implications of such ecenarios -~ has
received considerable fattention. An increasing, number of. .
practitioners seemingly feel that such studies are useful.
However, we are a little concerned because it may be that,

like the philosophical -studies aonducted to prove a point,

the futurist studies may be conducted for & similar °
yurpose. Additionelly, there is some concern as to Wwhether

our profession is capable of handling such studies. We are
reminded of the insight of Rupert Evans to the effect that

'he does not perceive himself as omnipotent enough to be a
futurist. . A ‘

t
P

Omnipotence would undoubtedly be a,useful characteristic of

new researchers in the area of industrial arts objectives. ~
This segment of the profeSSion seems. to be somewhdt in a
disarray; the confusion might. even be appropriate. We recommend

that nationwide studies be conducted, particularly ones that
are carefully stratified in terms of urban and rural dimensions
and various levels of education. Our. profession's }:1ative
values on the ‘cognitive- affective and psychomotor domains
remains uncharted, even though global parameters have been
addressed. As might be expected of other disciplines, but

. ¢ '
, $
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. of'industrial arts co

> Coma
" o L ' . B ’
which is somewhat-au:prisinq-for indusfrial arts, the psycho~-
motor domain euriously has bgdn neglected in terms of studies
dealing with actual specification of objectives. It also
would be pafe to obsgrve that affectiye educational objectives
d merit ,increased attention. Besides
those who point(the way,, toward" new tethnical content apd
proceéss, those who would have the profession coﬁcentrate on
goal4 other’ than cognitive and psychomotor also are evidgnt..
Suchdrski (1975) is one who clearly called for attention to

‘affecttive domajins, partfcularly in’@eache% education proqrams.

¢

In‘shoré, the studies dea;ing with’ industrial arts objectives’

leave thé profession's general education claim in

, onsiderable
jeopardy.

This central tenet has in no way received the )

support commensurate with its importance to our rationale.

Clearly it presents an important area open for research:
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. infusion of minorities and sex equity.
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HUMAN RESOURCES RELATED STUDIES . - | o
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The identification of only A& small number of studies in this
area undoubtedly reflects a combination®of the effects of .
a search strategy that emphasized indust ial arts and the.% ’
profession's relatively recent acceptance)of its role as an '
integral qﬁﬁponent of a comprehensive lumfn resources 'deliveyy -
system. Of the studies identified, most ocused on the ¢
‘Gthers addressed :
‘an industrial survey to determine human /resource needs and an
exposition of' the contributions that ifidustrial arts makes to.
‘America's population. . R v . 8

L)

-
~
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Two studies (Spencre, 1976; Bakamis, 1977) pursued data

.degcfiptive of .'the composition of college .and university

faculty involved.in industrjial teacher education. While

both used the Industrial Tedeher Education Directory (Dennis,
annyally), jointly published by Goodheart-Wilcox, the Amerdiian
Council on Industrial Arts Teacher Education, and the )
National Associatién of Industrial and Technical Teacher
Educators to identify the basic-institutional populatidn,
Spence augmented his sample with engineering technology
institutions. [NOTE: While technically not a resedrch study -
in terms of our criteria, thishdecument deserves special mention.
It has served as a population and sampling toof in many studies.
Add}tLonally, its dedicated compilers, presently Ervin Deriis
.and’ formerly Gus Wall, included a brief annual analysis of [
some key dharacteristics- of the ’'teacher education prafession.

A det&ilzd ten year longitudinal analysis of these

.charactfristics-by Dyrenfurth (1977) is described.efsewhere
in t ection.’] . ! . '

, . ) . . ‘v ‘
Reporting by percent of faculty, our teacher eddca;ion
profession was found by Spence to be comprised of whites,
non-Hispanic (90.8 percent); blacks, non-Hispanic (5.2 ‘percent);
Asian/Pagific'Islanders (1.8 percent); Hispanics (1.4 percent);
Native Americans and Alaskan natives ,h (0.4 percent) ; and
norresident aliens (0.4 percent). Similar data were presented
py Bakamis in his summary of institutibns. The latter, however,
indicated an equal percentage of institutions with black and

Y
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<K study of women teaching and preparing to

oriental faculty {16 percent). According ‘to Bakamis, 81 °
percent  of the institutions indicated a total absence of
female faculty in industrial eaucation programs. In terms
of absolute numbers, Spence's findings were that there were _
217 females employed, 9.4 percent of the induBtrial "education
teacher education §§
that theré€ was a significant dispapdty between population ‘and
profession profiles in terms of .racial and gender
composition. Both called for addffional researgh on infusion
strategies»and 1ongitudinal monitoring,of progrews.

Qteach in secondary
school indugtrial arts'was conducted by Baron (1974) who ‘
sampled the population of female industrial arts teachers
and teachers in training to determiné personal characteristics,
educational backgrounds, professional responsibilities, .
problems, and opinions. His results indicated that while
females axe majoring and teaching in ‘all technical . areas of, °
industrial arts ~-- as Aagaard, (1975) also disclosed -- most
of those presently teaching did not major in industrial arts.
Baron also called for effort on the part of colleges to address
themselvés to infusion strategies for women. One such .strategy,
albeit within a larger perspective of nontraditional vocational
programs.»was developed by Kane et al. (1976). Their model
pertained to both industrial arts and trade and ihdustrial
teacher targets. Probably due to the fact that this project
represented noneducational syetem research, it contaifed
data sources and insights that are worthy of FTurther
investigatjon. ,Retraining of women industrial arts gtaduates
and skilléd women with work experiqnce were ‘posited as two
viable entry mechanisms into the practice of industrial 2§t
teaching. .o
The difficultx of the task of inducing a significantly greater
proportion of.females to participate in industrial arts is
abundantly clear. These difficulties apply egually to
participation as K-12 students, as instructors of these

3

. students, or even as teacher educators of these instructors. ii :

A valuable historical retrospective.oh these difficulties
was provided by ‘ichter (1971). Unfortunately, -while the
article is . : in explaining .some of the reasons-behind

" the current sit ition, Richterndid not provide much cause for

optimism in terms of the dewel%pment of. a more equitable state

,of affairs.‘

§

\
e
~

ofession. Both Spence and Bakamis concurred ,
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¢ RECRUITMENT ' - . A {
wWith 5oday's affirmative action programs, “invariably. the issue
of' professional choice and recruitment arises. Baron, as well
as Aagaard (1975), investigated these issues. Both concluded v '
¢ that.much of the resistance to.women beconing industrial arts
* teachers is found within the profession itself. Aagaard
noted that many women felt school administrative hierarchies,
teachers, and students were Prejudiced-in regard to female
presence and '‘abilities. If this conclusion is.correct, .
Baron's earlier point tHKat teacher preparatory iunstitutions
. need to be mo'e supportive of femaile participation in our .
profession is appropriate and neéds to be broadened to include
the public school system. .In terms of the factors actually .
., . influencing female choice qf industriml arts, Baron ideatified ' :
.. the traits of -liking to work with bne's hands and.with children - s
as the most important determinants. Testing indicated that
. these factors were the same for female practitioners as well
. , . 'as college students. '

s Recruitment technigues involving radio and television '
5 announcements were ranked most effective by Aagaard's sample;
v parents and relatives together: with faculty were most , .

influential in terms of personal advice. He. concluded that
. . there was a relationship between the guantity of recruitment
" - information and its relative influence. Accordingly, he * ’
recommended provision of more recruitment information to =
: parents, guardians, and re%gtives. .

. HUMAN RESOURCE AND INDUSTRY NEEDS ‘ . o

»

Envick (1970) surveyed plastic converters and processors in
' order to identify both the criteria for use in developing
plastics education programs as well as the industry's
perceptions of the importance of such an education. The
variability of responses led to the conclusions that the $
relative importance of a process needs to be determined by {
processors specifically concerned with it as well as by the '
overall industry. With respect to his second objective,

Envick found that while respondents indicated the importance

of industrial education courses, they attributed slightly

te higher values -£to general education courses. However, the
industyy also poihtéd out the difficulty in finding "pre-
traindd" employees and indicates that plastics education woeuld
generate substantially better employment oppertunity.
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' SUMMARY ’ | S

In sharp contrast to other authors who merely exhort their
readers to become aware of industrfial arts' contribugﬁons to
the nation's human resource pool, Maley (1979) carefully
delineated the areas of contribution. He systematically . ‘
documented the profession's contributions te citizenship,
industry, leisure, and consumer skills. Particularly
noteworthy is the presentation of evidence and rationale in
‘'support of the claims.,

Hopefully the next review and synthesis will show an increased
recognition of the- jmportance of the nation's human resource
and delivery gystem. Such évidence hopefully will be reflected
in an increasing number of studies devoted to examination of
industrial arts' role as a component of this overall systenm.
As is obvious' by the shortness. of this section, few such
studies exist now. Those that do deal largely with eguity
concerns do 80 at a surface level. It may be that this is the
result of the relatively new emergence of these concerns
or it may be that as a profession we are too inwardly focused.
Perhaps we consider ourselves separate fyom contributions
to the nation's human resource delivery system. Cértainly we
found little evidence of systematic data ana;yeis of the inflow
of our graduates into society. Nor were industry's needs
carefully charted. On an empirical*basis, the needs of society
and industry were strangely absent. It seems that some
methodologically supportable research is needed to d~cument
the impact of industrial arts.in terms of our human resources.
It would appear, too, that it isftime for studies that transcend
the intuitive, exhortation, and reasoning approach used in
the philosophically~-oriented studies. A move to a more

+ factually and/or demonstrable ¢nd of the continuum seemsa
desirable at this time. . :
Additional needed human resource studies are those concerned with
the supply and demand.. In his initial treatment of this
subject, Dyrenfurth (1977) presented a useful longituddinal
analysis of eight, years of teacher education supply. The
present avowed shortage of industrial arts teachers was
foreshadowed by his observation that the portion of teacher
education represented by industrial arts declined from .
68 percent to 49 percent (of the.total industrial education
effort). - Still, there are many facets-to be developed. The
demand side of--the egquation seenms partlcularly appropriate
for future research such as that provided by Smith (1979) -and
e%rlier by Zook (1976). This report of the AIAA' s Recruitment

¢
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Commiqtea;docuﬁinted industrial arté teacher supply shortages,

y a8 evidenced by placement director and state.industrial arts

supervisor impressions: 19 states reported

]

‘rural needs. An

\?arliar, but related .article, by Ohanneson (1975) provided

comparable inforMation~regarding-the identification,
preparation, and deployment of career education‘teachers.
v .
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EDUCATIONAL PROGRAMS

K . .
. M . 4
.
‘
-

Numerous projecte peztaining to the p;ogrammatic aspects of
industrial arts were cited in the literature. \They inclnded
a set of docume%tg related to apeeial needs populations,
status studies, and programs in -other countries.

. -
. .
J hd )
~
N .

SPECIAL NEEDS ' ' . o <

N .

While earlier and.more definitive treatments of this, topic -
are found in Buffer (1973), in Dugger's (1977) summary of’ )
the participation of special need students in industrial arts,
and Gallington (1970), we have ijncluded \some relevant: special
needs studies for purposes-of context. ‘Beyond the few listed
in this section, other special needs documents will dbe found
throughout this review as they relate to other areas.

. o ' .
Industrial arts'acmivitiee for the educable mentally retaryded
were investigated by Wentz (1969). He produced a guide of
suggested junior high school agtivities, tools, ‘'equipment, and
discussion topics. Additionally, durxing 1968-1969, he
surveyed 146 ingustrial arts and special education teachers to
determine whether a difference existed in terms of the types
of programs that were being implemented. The nuyll hypothesis
was not able to e? rejected on the strength of his data.
The similarity between practices employed by specialists of
different backgrounds also. was identified by Baugrud (1968) in
a §tudy of industrial education for the visually limited. °
Both industrial education teachers and education specialists
for the blind generally concurred on the approaches that
could ‘e used and those considered most important in serving
Visually impaired students. Baagrud concluded that the
professional preparation of’ industrial education teachers
is ina®equate. in terms of special preparation for the education
of the visually impaired. A related study by Black (1970Y)
surveyed businesses and industriesvin Ibwa Fegarding hiring
p@licies related to the blind. As Wwight be expected from

his'use of self-reporting techniques, favorable interpretatiqns,

resulted. Black concluded, however, thét this was only "lip-

service." Another finding with perhaps more-direct implication

is-that, despite the fact that the majority of clients

indicated industrial arts programs gave them self-confidence,
@’ . -, 1
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one-half of the respondents stated that the primary-reéson
f£dr taking industrial arte was bechuse it was required.

Correctional education was another. extension of industrial

arts and one that seemed to have potqptial, according to
Nielson (1970). His survey of the California Juvenile
Detention Program found that the ‘therapeutic objectives ‘of
industrial arts were deemed most important. Additiqually,

some of the confusion reported in a preceding section dealing
"with industrial arts' objectives resurfaced in his findings.

He reported that respondents from small correctional facilities

. tended to interpret industrial arts to be vocational in nature.

'

Further evidence of the versatility of industrial arts in
serving students with special needs mpy be found in Shenck's-
et al. (1968) descrlption of industrial arts' contribution

to Upward Bound. ) i

STATUS STUDIES: GENERAL

. bl
©

One version of status studies is represented by the ACIATE'S
three yearbook series by Thrower and Weber (197%), Lockette -
11973), and Houyseholder (1972a). The approach in theée -
yearbooks is to commission a cadre of experienced leaders

to prepare a synthesis of practiceé and to envision the future.
The yearbooks constituted legitimate stafus studies. They also
qualify as research. Each addresses the relevant aspects

of the role of industrial arts, the learner at various life:
stageé desirable program characteristics arnd cbntent, and

*

faculty charactexistics and’ clapabilities. ¢ . N

‘The establishment of a benchmark, such 'as the one providedqpy
Schmitt and Pelley (1966) against which' to measure growth,
change, progress, and achievement, often is a given rationale
for status studies. At other times, such studies serve to
.provide a background context and, osténsxbly, a documentation
for the author's primary cause. Both of these legitimate ®
purposes were addressed by Underhill's (1968) determination
of the status of and need for indusgrial arts instruction

in the United States Seventh Day Adventist schools. His
conclusion that an exparision of such industrial arts programs,
was warranted was supported by findings that showed the.
attitudes of, Seventh Day Adventist educators to be favorable
to industrial arts and that the enrolled students exhibited
an "average" interest in industrial arts.

\

- ? . '
Pinelli and West '(1973) reported the findings of another

national survey, one that focused on the status of
elementary school industrial arts. While they concluded
that it was difficult to speak to the expan81on of such

-
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programs, they did identify commonalitdeg euch as the
dependence on federal funds, the comhination use of classroom
teachers and industrial arts speciali ts, and the preference
for self contained classrooms and laboratOties. .

" Both Bailey (1968).and Leith (1973). conddcted more global
e stug@ies than Underhill! ‘' The former's suryvey. of changes from s
1957 to 1967 in curriculum and organizatjon of jupior high '
school instruction dgsclbsed that despife teacher
shortages in some tegions, art,  hon ecoﬂbmics,

= " and industrial .arts maintained their plAce in the curriculum.
. _The occupational abpects/bf this "place" served as the - .
) focus for his 50+state gurvey. While this 1971 to 1973
project identified thirty-four states with course offerings
P esigndted as’career or occupational education, the majority

reported such offerings in less than- 20 percent of the-
schools. - The data ‘did not evidence the replacement of pre-
existing «courses with the "new" offerings. Leith also presented !
data detalling tHe stéius of teacher education, pilot programs,
-~ funding sources, and evaluatzon Procedures. Significantly,
,he found that begides an increase in the overall incidence
of career education, the vast majority of schools used exlsting
‘vehicles to pfovide such education. The most freguently ’ o
‘mentioned were. agrlculture, ‘business education, home economics,
. and industrial arts. An insightful conclusion was his
observation of the need forrcarefully coordlnated effort
among all disciplines.

LI

-~

P s . v

In addressing the issue of "how well are we doing our job,"
Walker (1977) interpreted the effects of declining school
enrollments on industrial arts. Perhaps ominously, he alerted
teachers to impending faculty evaluation systems and similar

A causes of concern. Similarly, Wilkinson (1972) developed

a procellure fQr describing a large urban (Philadelphia)
system s industripl arts component for purposes of. monitoring
program gqualitg. The trial application of the process resulted
"in the conclus1 s that improvements were needed in all areas:,
the preparation and continuing: professional development of
.teachers, the organization, and the content of the jindustrial,
arts program, and the equitpment and facilities employed.

4

Another facet of industrial arts was investigated by Mayfield
(1970) in a survey pertaining to the educational cordtgibutions
‘of industrial- arts student clubs. His 1,031-member sgmple of
spbnsors, principals, and supervisors indicated that such club
activities encouraged student interest and achievement and
that curriculum development resulted in better programs and
improved student<teacher~administration-scommunity relations.

. ° Most significantly, contributions to general education goals
al%o were identified by the respondents, as was the somewhat
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) surprising -- 'yet positive ¢- finding that administrators .
eXhibited more favorable attitudes than teachers and

. . students suspected.

3
t . 5

o A national random sample of high ‘schools served as the
initial respondents for Jensen's (1968). survey of coencurrent
-~ % work education (CWE) faor handicapped students. While 44
. -percgnt of- the. schools reported no CWE, the remaindexr offered
. CWE for handicapped, work study, reimbursed CWE, and non-
: reimbursed CWE in order of increasing frequency. Of particular
significance is JenSen's recommendation that exploratory
CWE, industrial ‘arts, and vocational guidance be assimilated
into the structure of vocational edugation as essential
prevocationalgsefvicessfpr effective vocational education.
Additionally, his identification &£ California's’ exploratory,
general, and vocational CWE as a national model and h{s
suggestion of an integrated diagnostic, prevocational,
work experience, job plagement, and fSllow-up program
_represent useful guidelines for the , fyture. - LT
. , ; .
. . ~ .
: Biewald\(1969) provided data pertaining to the national
. population of students in technical dfawing. His estimates,
based on a.national sahple’, are that' technical drawing -
involved grades to the following extent: 10 percent, ™~ .
nih;E\grade; 23 percent, tenth grade; 30 percent, eleventh
gradey; and 37 percent,twelfth grade. . Females comprised
. only 2 percent of his population.. ) . : C
f 1 .
¢’The preceding emphases are clearly in K-12 implementations
of industrial arts. The.reader should not infex that status
studies pertaining to teacher education are. absent. ' While
the bulk of,them‘are incorporate®d inte the teacher education.
section of this paper, some mention of such studies is .
appropriate here. The most comprehensive is by Chaplin ! :
(note both reports, ED 069 886, 1972 and ED 099 6531, 1974)
relating 'to industrial arts teacher education programs.
Incorporating the sanction of the ACIATE, NAITTE, and the °
9 Induistrial Afts Division of the 'AVA, Chaplin let the efforts
of a committee that painstakingly.detailed a picture’ of
our profession's industrial arts. teasher education profile(
in terms of administration and finance, faculty and
assignments,; degree patterns, departmental changes,
_articulation with other units, facilities and equipment,
‘course offerings, and services available. Bakamis' (1970)
status report of teacher educator professional and economic
characteristics served as a use ful precursor to the preceding.
. %
Related, but more unidimensional in focus, teacher education
status studies were conducted by Coleman (1971) and Baker
(1970). The former identified the status of wood instruction

kY
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.in industrial arts teacher education. The latter focussed
on contont related to auntomation and eybernetics.
%imally. this section on the status of our profession could
not be complete without mention of the ACIATE's annual
yearbooks. While this series does not represent the
typical 'sufvey-generated status stpdy methodology, they
constitute an important parallel such approaches. In
‘them the profession's status is descripad by the analyzer,
conceptualizer, and dreamer., These books represent a .
significant milepost in the evolution of our profession
and, as such, they qualify as status studies. Furthermore,
the support of the McKnight Publishing Company in publishing
‘these volumes is evidence of_the .health of our profession.

~ Such support deserves our genuine gratitude, particularly in

terms of what tHe documents generate. For the period ° *
included in this review, the topics addressed by the series
* included: A Historical Perepective of Industry (Luetkemeyer,

1968) , Industrial Technology Education (Dean sand Hauer, 1969),
Industrial Arte for Disadvantaged Youth (Ga- lingtbn,,L970W
Components of' Teagher Educatiown -tKay and Streighler, 1971),
Industrial Arts for the Early Adolescent (Householder, 1972a),
Industrial Arts in Senior High Sehool (Lockette, 1973), .

Industrial Arts for:the Elementary School- (Throw:¥ and Weber,
1974), A Guide to the Planning of Industridl.Arts Factlities
(Moon, 19 , Future Alternatives for Industrial Arte (Smalley,
1976) ,: Wetency Based Induatrial Arte Teacher Education
‘(Brueckman and Brooks, 1977), Industrial Arte in the Open
Access Curriculum (Anderson, 1978), and Industrial Education:
Retrospect, Prospect (Martin, 1979). ' S
toe . /
Insofar as,the conditibn ofdthe profession is characterized .
by the ideas of its practitioners, one other series documents
our status, namkly, ther AIAA annual conference proceedings.
‘Available from the association (and in some cases| from ERIC),
these ‘compilations depict a total view of the profession.
(Note:, The volumes are listed in the references under the
name o he AIAA). Similarly, the American Vocational
Association's conference proceedings,  -for the brief period
that they were publlshed, represent an equally valuable
documentation of the pulse of t profession. The reader
is directed to the Industrial Art® Division section of
these proceedings. (Note: The proceedings are listed in
the references under the name of the AV: )

°
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STATUS STUDIES: STATE SPECIFIC

descriptive statistics for ipdividuay states. These include

. . \’ ) ,
A host of dissertitions es::}lished g\follections of basic d/
2

Pennsylvania (Kabakji n, 1969 and Dellinger.'1974), Tennessee
(Ephraim, 1969), Washington (Edmison, 1973), Iowa (Teig,
1975), Arkansas (Crugp, 1968), Idaho (Bird, 1973), Texas.
(Stuart, 1968; Richards, 1970), Hawaii (G:pvef; 1968), ang“
Maryland (Wilson, 1969%). Using a more comprehensive scope,
fiamely, that of vocational education, the companion studies;
of Milam (1968) and M-Neil (1968) also provided useful :

1

documentation of the.profession's status in Alabama, Arkans:s,

Louisiana, Mississippi, Florida, and South Carolina. There\
were many. similarities in .the items surveyed. For example,
Grover, Kabakjian,:-Edmison, Bird, Richards, and Wilson - i
included content and objective question areas. The last ‘
three résearchers named investigated these as well as
teacher credentials and facility characteristics. Among
the aspects inves igated were expenses incurred by industrial
arts students andithe amount of toccupational information
received (Kabakjian), inservice needs (Teig), teaching
methods (Edmison and Kabakjian), and state supervisor
services (Bird). A historical pexspective was presented

by Stuart. ‘

i n
o)

In terms of research methodology, these. studies B:oached

no new frontiers. All employed conventional qugstionnaire
procedures; some used juries. Pertiap$ the most innovative
was Edmison's use of the Q-Sort technique. While all
surveyed teachers, Bird and Richards also sampled principals.
Edmison included teacher educators’and supemvisors/
coordinators; Ephraim also included the latter group.

The findings from such widely dispersed surveys howed
remarkable similarities. Courses in general shop, woods,
drafting, and metals all were reported as being tfie mgst
prevalent offertngs in reports by Kabakjian, Richards, Bird,
and Edmison. Two statistics provided additional insight:
Bird reported 26 percent in woods; Grover reported 53 percent
in general shop at the 7th grade level. Kabakjian's random

/

sample indicated an incidence of 98 percent responding schools

offering woods; 90 percent metals; and 71 percent drawing. There
were relatively few reports of industrial arts for the elementary
grades (Bird); graphic arts, plastics, electricity-electronics,
and energy and power (Bird); enperay and power were also found to

be offered infrequently (Kabakjian). The latter observed that
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the size of schools positively affeots the number and breadth

"of technical offerings, It also is interesting to note that

Edmison's comparison of practice to innovative ideas, while
not a status study, clearly showed -that practitioner groups
rated the. more traditional industrial arts areas (woods, -metals,
drafting) more highly than they did the-more innovative aspects
of new curricular thrusts. d .
v’ ‘ R
Enrollment in lndustrial arts is, of course, affected by the
availabdlity Of opportunity. ‘If these are restricted, as in.
Ephraim's survey (in Tennessee), a large portion of secondary
students will not be "able 4to take industrial arts. This is in
contrast to the 70 perceht of Hawaii's schools which offer
industrial arts. Beyonq availability, counselor guidance and
teacher input also oft affect enrpllment. However, Crump's
findlng directly contradicted this. This leaves school policy .

“.a8 a major determinant. Wilson's review of graphic arts

programs in Maryland indicated that even in this active state,
there is an absence of school recuireaents that would have «ll
students take industrial arts. At the time of his survey (1969),
Wilson found some industrial arts. requirement for junior high -

'.8¢hool boys; however, less than 1% percent are -required to..do so

in senior high school. Bird's survey produced an essentially
parallel finding with enrollments of 88 percent male and 12

e

percent female.: o

'In terms of instructional methodology, the studies typically

showed our profession as relatively conservative. Dellinger
reported the overhead projector as the most frequently used

-audio-visual device, but#pclassroom management by students,\

role-playing team projects, and diagnostic evaluation all

merited relatively little tgacher interest, according to Edmison.

Similarly, Kabakjian found mass and line production, £film, and
video techniques infrequently used. He also identified the
individual project as the most commonly employed instructional
technxque. q\~

Telacher credentials were a bright spot in all surveys that
fdcussed upon them. Grover, Kabakjian, Richards, Bird, and
Ephraim all reported qualified instkuctors and such data as:

94 percent holding baccalaureate.and~34 percent master's  degrees
(Kabakjlan), 50 percent to 93.6 percent having work experience
(Wilson am@ Bird respectively), an average of 6.9 percent Years
teaching ‘experience (Bird), an average of 35 (Blrd), and only

2 percent temporarily or provisgionally certificated (Bird).
Bird also noted the statistic that 51 percent 6f the teachers
supplemented their income with second jobs.

-

! \
Teachers reported with consistency the inadequacy of their
instructional facilities (Bird) and; with Wilson's respondents,

b o
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'in the light of such findings, it is not shrprising that

schools, the investigat

. -
N

such judgments were in the majority Small wonder that o

teachere felt administrator support wae vital for successful
programming (Richards) and that they called for fecility
improvements necessaty to vffer technological~based

instruction. Richards even advocated the ,restructuring pf .7

Texas' industrial arts program to refleoct technology.’ / / v
’\a. . .

Xabakjian, Teig, Ephrainm, Wilson, ,and Richardssall urged
greater professional development..¥oth preservice and’inservice.
Richards specified the need for more poWwer technology,
e1ectric1ty-e1ectronics, research and'development, and graphic

arts presence in the state's degree programs.

i L

Minnesota's Industrial Arts Industrial Education tension led .
to the state's Division of Vocational Téchnical .Education /
award of a grant to a private contractor. 1Its purpose was -
to identify opinions and perceptions pertaining to state
supervision, industrial arts funding, and eertification.

‘Teachers., ‘administrators, and teacher educators served ad ‘

the sampled population. A large amount of descriptive data
was incorporated in the final report by Mohrenweiser "(1978),
along with the folléwing conclusions; the image of industrial

arts needed bolstering; priority areas for state industriar é

arts superv151on activities included curriculum development \
and public relations; teacliers.did not favor a work experience

license requirement; teachers supported master' 8 programs '

with greater technical emphasis; and equipment, curricdlum

and insexvice funding were desired .-

More specific in focus -was Szekely's (1977) development of a
profile of New York City's newly sex-integrated)ﬂunior high
school home economics and industrial arts classes. Her data
substantiated sxgnificant differences between student and’
teacher perception of coed classes, skills, and abilities,
changing male and female roles, vocational ang ‘leisurxe
interests, and teacher treatment. Not surprisingiy, Szekely
found that teachers with such coed experiences viewed the
laboratory program differently than those who had not

‘experienced it.

[

In contrast to Szekely's analysis of a single CLty“% program,
Collins' (1968) study of industrial arts in the public secondary
schools of the southern Appalachian region represented a
different approach than the pxecedipng city, state, and national
perspectives. Conductﬁg as part of an overall stpdy of. these

on resulted in one of the few ..
descriptions of rural industrial arts. -

/
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FOREIGN PROGRAMS B o

k
soma foreigh |tudents who havetﬁtudied in thie‘Lountry quite,
naturally have focuﬁgi&"on egepting what they have learned

to the needs .60f their countries. Together with gtudents

from the United States, who are interested in internatignal
issues, a number of foreign students have conducted studies
which constitute a useful mirrer for.our profession. Target
countries have included Jordon (Al-Bukhari, 1968), Taiwan \
(Chinese 'Ministry of Education, 1969y Chang, 1974), Trinidad

and Tabago, (Dyer, 1974), Ecuador (Gilman, 1969), ,South Vietnam®

(Long, 1974), American Samoa (Thomas et al., 1973), Japan J
(Yoshio, 1975), and East' Pakistan (Mohae, 1968). ‘

¥
The S, MOSt prevalent objectives were the ettempts to develop a
pre ramaduntable for implementation in “the target country. -

? Chang did this for an industrial technical teacher education
preparation in Taiwan. Y¢shio did the. same for the industrial

1"

arts teacher education p ram at Tokyo 's Gakugei Univetsity.
Dyer plenned a junior h h and secondary school industrial

. arts curriculum for Trinidad and Tabago. - Mphee ehtabli'shed

an overall industrial arts program for East Pakistan.”/ These
studies often provided insights "useful to the hosts g; ‘well
a8 the guests. Examples included Chang's formullae for the <
prediction‘'of teacher demand and Mohee's suggeste staging

of industrial.arts and vocational educatien offerings in

t

the“context of an overall program. v .

\ ) [y P * ‘Q. .
Essential features of ‘these "exportegl programs included .
¢tchang's call for inservice teacher education, Dyer's =~~~ ¢ f.

-

v

identification of the imperative nature of vocational guidance
as well as a dbmplementing voc&tional education program, and

Mohee's emphasis oh e general éducation aspects of industrial

arts. The iatte’ aldo are embodied .in .Pyer's demand for
careful eorrelatiion between science; and -
Ad%}tional recommendations paralle% to Un
is ‘found in Mohee's call for generali: se laboratories
and in Dyer's adaptation of IACP and\his bJective that all
students should experience industrial arts.

)
The studies by the Chinege Ministry of Education and by Thomas
et al. provided evaluativé descriptions\of foréign prxojects.
The former presented a major UNICEF and. UNESCO effort toward
enhancing industrial arts and vocational guidance in Taiwan.
Thomas found a need for curriculum development, follow-up
studies, community survey§, scheduling changes, inservice
educatlon,'and suppo;t system improvements in industrial

b

ted States practice
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arts and vocational education as practf&éd in %&srican samoa..
(% L

In gwitching now from -an export ahgloo§ to analyzing other
countries' industrial arts-related pro rams, the chhauvinism
of "one wa "‘t nsiderations become .app ren% -For exqmple.
Yoshio's (xkqb review of Japarnese; industrial ‘arts presented
a parallel prygram model,.one that obviougly exists in a
society radically different from ours., WNevertheless, many
nf the perceived problems beaﬁéa marked ‘similarity tg- those
faced by indugtrial arts pract tioners in this country.”
Similarly, Eggleston's (1976) perspectives on the transformation
of industrial arts in Britain provided equivadent input from
that country. The three other foreign studies were less
directly related to industrial arts, but each, had implications
for foreign applications. anqntially. ‘all employed case’
study approaches. Al-Bukhari pursued a human resources
perspective and . combined it with a reviéw of the relative cost,
effectiveness of Jordan's alternative occupational education
delivery systems. Gilman used a similar-methodoldgy to identify
links between education and the larger economic and social
planning issues of Ecudador. Long pursued these links for
South Vietnam and preésented historical documentation~ﬂ:
vocational and technical education. As did Chang, Lon

. projected educational demands. Both Long and Al-Bukhari

identified the need for dareful coordination between 1ndustry
“and education. _Lond echoed ‘Dyer's recoqngtion of the
importance of vocational guidance. . -,
The precedinq three studies were provoéétive.in that‘each
failed to address the crucial aspect of career development

and prevocational education, as %311 as the more pervasive

one of technological ‘literacy. mprehensive documentation

of foreigh developmentai approaches, such as Gilman compiled,
seemed to neglect industrial arts and its contribution to the
foundations of industrial development. Our_nation®s comparative
education thrusts might vgry well be able tg assist our
profession in developimg a strateqy to combat thls
shortsightedness.

'U,ch E | . - ) ‘ | N | -

SUMMARY x : . . A

'Per&aps due to the decision to summaa&ze spec1a1 needs programs

v

as they pertained to other aspecty-of this review, no’
significant, overall system was observed that would suggest
that the special needs research was comprehensive,in nature or
systematically pursued. In fact, the number o§;>uch studies is
surprisingly small compared to the amount of jodrnal space it
has occupied. The obvious morality of the issue seems so
heavily loaded in favor of its careful tgxeatment that it seizs
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Since we do not consider ourselves to be experts ip spgcial
needs education, it may,be that such éxperts would tédke, issue

.

rvith”iheae ob%ervations. ~ AN . Q .

[N .

-

Status studies prosented X'‘rather curious contrad&ction. A

sizeable nimber have ‘been tonducted at the. state levels. They.
ave been done in a relatively. trgditiona survey

approach and have been conéerned with'rather limited descriptive

statistics:. What is strange, however, is that despite all

their similarities, there is little in the form of an overall

aggregation of these projegts. * It seems that ‘individual .

building blocks exist, but ™no one as yet has put the wall

together. Perhdps Schm t and Pelley'!s, rasearch in 1966 (and,

hence, putside the time ope of this review) is the only .

natidnal perspective available. There is hobe in that the

USOE has. recognized this nead and has, in fact, commissiodoned

a national study to develop a data base tor our profession.

It will be particularly interesting to compare the findings

of this.study to. the projections for 1980 that yere advanced

by Mannion and Spepncer (}971). What is almost nexcudable¢’ *

however, is that,fhe existing data-gathering mechanigms have

apparaently.allowed industrial arts information to "fall ,

between the ‘cracks." More specifically, ftqeemsk§?conscioﬁable

)

for state_division of vocational education' to collgct detailed
program information for the traditional service ardaas and then--

although industrial arts is treated as a member of the s
vocational family -- not collect equivglent data for induqtriai
arts. It also appears that considerable practitioner . .

resentment would be aroused if there were greater ‘awareness
of the fact, that little of the abundant data that principals,.
superintendents, and teachers. supply to state departments is
retrievable. . Co

) N . .
It also appears that there are some status studies that are

useful contributions to the teacher. Specifically, it would

seem that a careful analysis of industrial arts in state ‘.
career education plans, in plans for the educqtion of the
disadvantaged and the -handicappéd, and as part of various . .
state human® resource plans all would be significant. !Even more \g
challenging would be a careful'analysis of industrial arts

and its presence in state plans for vocational education. -
For different reasonsg, another difficult -- yet important --=3
study is for a review of the «contribution and activities of
state industrial arts associations,.and particqggtly ones 6 0
focussed on the effects of industrial arts assoaihtion and

AVA relate iactivities; With the recent incorporation of the
American Ifpdustrial Arts Student Association and the increase

in its membewship, a status study of ‘student groups also

seems appr4gpriate. An urgent need for a description of current
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" Phe contributions of the American Council. of Ipdusﬂffel Arts'
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practice seemingly is lled ‘for by the netion’s increasi&g
attention to urbap eduddiion. °This thrust suggests a
corresponding one in terms of rifal'areas&
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Teacher Educaters yearbooks to the documentation of the
profession's views on educational programs cannot be overstated.,
This contributidn, °which ‘can only be made possible by a joipt
effort b tween‘the profession and the publisgher, in tnis case
thight' Publishing ‘Company, is. .particularly’ significant in
2 authordg marshalled research effort in ways that are

relagfwely no t;aditional in our profession. The rgsulting
documanis aqui
Y

not departmént oriented or individual oriented;
they are ‘trul professionally oriented similarly, the .
contributions of AIAAnEnd AVA conference proceedings ehould be-
noted along with the fact that it is inconceivable that' the
latter have been discontinued. ¢fWhen one considers the
magnitude of the person hours .and financial investment by

six to nine thousand professionals in a conference that'
lasts for four‘}ntensive days, one cannot conceive.of any -
reason for npt-documepnting the fruits of those labors.
Certainly the AVA's Yearbooks are a significant contribution;
however, they canrnot beqin to substitute for conference
pgpceegings. The indnstrial arts sector of the vocational
education profession needs to be cognizant of this omission
and take steps toward rectifying this situation. -

* <o Y

Foreign studies were presented but only to limited degree.

Truly comparative efforts are nonexiste We would recommend
a study of the roles of technological 1 tera in a variety

of societies, and in the ways educationa prdgrams attempt to
devedop this type of literacy in “their youbth: Clearl?, our
profession's evolution is beyond gthe stage®“where we merely

want to "gxhort" what we .are.'doing. The investment in human
resourcegs. in countries such as Japan, Great Britain, and Wegst
Germany certainly. could provide useful in51ghts, as could
reviews of such agencies as UNESCO, and the International

Labor Qrganization.. ' '

To conclude: "The. current industrial arts-curriculﬂx\dges not

' even measfire up to the program recommended by the profession
ten to twenty Jyears: ago" (p. 30). From the data revi‘ewed in this

sectioh, we would find it difficult to argue with this .
quotati%n. What is tremendously disquieting;is that the quote
is abstracted directly from Schmitt and Pelley's research --
published in 1966. ' Now, sdéme thirteen years later, we still

ask wh@,ban we.nbt take issue With such a concern. .,
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"The development of.ihdustrial arts curriculum occupied the

¢

.
*

-
"

.attention. of'a substantial portion of researchers. Studies
,ranged fxrom 'rigorous investigations to speculative, ingquiries.
Their nature apd number make accurate evaluation impossible
and'classitdcagion almost impossible. For operational purposes
hoéwever, studies were assigned to one of the following
classification¥sls, comprehensive efforts, curriculum procésses
ahd . analyses,.ifjhstry education analyses, instructional units,
IACP, and evafuatiop of curriculum implementation effectiveness.

g ~

*+ » .
. - 2
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COMPREHENSIVE EFFQRTS % . \

A general fogus ;has beenHWrovided in a number of studies. For
example, White (1974): studied curriculum developers to identify
their location, involvement, problems, and needs. Householder's
(1972b) review and evalua ion' of industrial arts curﬁiculum
efforts analyzed and compared’the innovative programd of the
1960s. He concluded that, despite a concern for improvement,
there was still no instance where an innovative program

has been-implemented across all grade levels.

Householder also devq;oped Qh updated review of the curricului
movements of the 1960s in_an ACIATE Yearbook (Martin, 1979).
Ziegler did the same for the 1970s. Also relevant to the
overview is (this Yearbook's treatment of development processes
used by two inpnovative inaustrial arts programs, the impact

of technology’ ,on industrial arts subject matter,' and industrial
arts as a discipline‘for studying the future. Another useful
overview was provided by Wolapsky and DuVall s (1975)
discusgsion of curriculum models and relevance.

Some soldtfons to the lack of imﬁlementation, as identified by
Householder, may be found in Mason (1971). Also_included

there is a percéptive analysis of change related industrial
arts curriculum 1iteraturs, an exposition of Cochran's (1970)
and the AVA's (1970) cPassifications of innovative curricula.
Ehe AVA's earlier booklet K (1968) on improving instruction 1n

i uStrial arts also was an attempt to advance apprdpriate
pr\ctice in industrial arts. Besides its useful treatment

of §ontent, it also presented worklble suggestions for facilities

and evaluations that will *suppoért the desired curriculum.
Py
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“Innovative approaches to industrial arts education in .
secondary schools were studied by both Mongerson and Cochran

in 1968. The former reported that despite the apparent o,
diversity, methods, content, and organigation were similq; ) o
in the programs studied. Cochran (lSGBY\examined the aspirxations
of the developers of innovative curricula\as contrasted
with Mongerson's focus on implementation. \He utilized factor
analysis techniques to compare contemporary\programs in

an attempt to identify common elements, basit directions,

and contributions to the field. Cochran's later publication
(1970) served as:a milestone comparative study\ of innovative
industrial education programs. The AVA's booklet on innovative
.programs in industrial arts (1970) provided simillar and even

more concise treatment.

3

‘Maley's report (1969) on the Maryland Plan provided a useful
‘description of a process fop establishing a coheren
of objectives, program, and outcomes. The relations
between. theory and practice are brought to the fore;
resulting contrast to traditional approaches becomes obvious.
Other innovative industrial arts programs are described in

- the AIAA's (1971 - 1973 d) Foovus; C(Curriculum Projects reprint

. of seven articles.

During this same time period, the implications advanced by .
advocates of innovative programs frequently suggested the
desirability of a uniform nationwide industrial arts curriculum.
Carter's (1970) responses from 360 college industrial arts
chairpersons, state supervisors, and industrial arts teachers
revealed that while considerable importance was attributed

to curricular reform, the concept of a national curriculum

did not receive endorsement. However, the sample allowed that
a "common core" of industrial arts learning experience should
be established., Essentially the same position was reported

by Anderson (1970). .

Rglevance, an essential criterion for industrial arts k
curriculum develogpment, was described by Martin (1973). Budke -
(1970) developed guidelines for vocational programs at the
junior high school level. Principals were selected from )
a review of the literature and validated by a jury.. Thirteen
program areas were considered to be important in the junior
high'school prevocational program. Such guidelines for
curriculum development also were the core of Burroughs' (1970)
study. :+ He developed criteria for an adequate industrial

arts program by reviewing "literature, research, and curriculum
guides. These criteria were used in a survey to ascertain the
appropriateness of industrial arts programs. Similarly,

Bender (1976) represented the efforts of a core of North
Dakota's industrial arts leadership in systematically reviewing
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and applying curriculum guidelines. The result was a curriculum

structure and’ guide for secondary school industrial "arts R

that is effectively integrated with the state's indusfrial .

arts ,master plan. Such articulatieon is, of course, mandatory

if genuine implementation is expected.. It also is important

that the developed materials comprise a representativg facet °

of the’ larger national industrial arts context. z

For these reasons, it seems fortunate that such state-wide

efforts are dncreasing in frequency. New Jersey (Dyrenfurth,

1978), North Dakota (Master Plan :-Committee, 1975), Texas

(Pierson, 1974 a, b, c), Virginia (Virginia Industrial Arts ,

.Education Service, 1977), Oregon (Tri~goun y Goal Development-

Project, 1973 a, b, c), and Iowa‘(lowa Department of Public’

Instruction, 1975) are some states for which documentation is

readily available. As might be expected, these materials

range.consiﬂerably in contégnt. In some, such as New Jersey,

only the precursors to curficulum action are described.

An emphasis on the establighment of a rationale is evident

in Pierson's (1974 a, b, c) and Iowa's- (lowa Department of

' Public Instruction, 1975), and Oregon's (Tri-County Goal
Development Project, 19J3a) project descriptions. Recommended
curriculum processes comprised a large portion of Pierson
(1974c) and the Tri-County Goal Development Project (1973Db).
Key curriculum products resulting from.these projects includad
a'detailed set,of K-1ll course goals in industrial education _
(Tri-County Goal, DeVelopment Project, 1973c) and a set of cluster
curriculum guide{s in North Dakota and Iowa. The latter are
discussed in the section on instructional units. 'Ripé and N
Wright (1977) reported on another state approach by providing
useful flow charts that depicted how to work with industrial
arts guides once they are developed.

3%

With the relatively recent emergence of careeé education, .
Pauley's (1978) development of a model is not unexpected.’® What
i8 unusual is 4hat it is the only one that doclimented an approach
whereby genior high school students achievd€d career objectives
by means of an emphasis on the concepts of industry.in-a
comprehensive industrial education program.

L
CURRICULUM PROCESSES

DeVore (1968) provided the profession with a pervasive overview'
of .key curriculum development processes as well as significant
‘introduction to the implications ¥f discipline-based effort.

He also laid the foundation for the case of the technology
education thrust. Furthermore, he even evolved an implementation

of his structural concepts and possible school application.
LY . v

\
\
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Studies by Byle (1975) and Cremer (1270) generated lmportant
curriculum process information. The farmer used and verified

an occupational analysis model to identify metmic measurement =
competencies for preservice and inservice graphic arts
education. Cremer, in addressing objectives rathexr than content
identification, developed planning guides to assist teachers

in writing behavioral objectives. His comparison of teachers,
supportéd and not supported with these guides, indicated. that
the use of guides consistently allowed greater success in
writing objectives to various levels of the cognitive taxonomy.
Like Cremer, Dyrenfurth (1976) sought to evolve a system to
facilitate instructor development of a comprehensive and
articulated set of objectives from very global program goals

to the extremely specific behavioral objectives'used to guide
each learning episode. Contained in this AIAA presentation

are examples and descriptions ‘of procedures that allow classroom
instructors to conveniently cngnt such a _continuum of objectives.:

The recent emphasis upon criterion referenced instruction has
led to the publication of performance objective statements

for industrial arts. In most instances, these statements of
performance objectives have been developed and field tested.
However, many await systematic validation studies. Barrington
et al. (1970) recommended behavioral objegtives for elementary
industrial arts programs. GoldsBury et al. proposed performance
objectives with criterion measures, for American Industries
courses (1975a, 1975b). Related publications presented
performance objectives in woods {(Bunch et al., 1972a), metals
(Bunch et al. 1972b), graphic communications (Duvall County
School Board, 1973), and power and transportation (Goldsbury
et al., 1975¢c). : ' .

The issue of competency-based content was addressed at a.
two-day conference at the University of Wisconsin-Stout. .
In the proceedings (Wright, 1973a), Bensen referred ‘.0 a "paint
by number" analogy as indicative of a major weakness of
competency based instruction; one can paint but only in a
compartmentalized fashion. The need for careful specification
is acknowledged. However, instructional implementation requires
significant attention to humaneness of instruction as well

as to the integration of competencies into a whole. Bensen
emphasized the need for an overall systems model so that

both instructors and students can establish accountability

at all times. '

A complete statewide plan for®developing competency-based
instruction and a catalog of competencies, objectives, and
criteria was reported by Ritz and Joyner (1978). They
recommended fifteen task area catalogs be developed for
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Virginia. Anotheér statewide effort was documented in the

North Dakota State Board for Vocational Education's introduction
.to their Levqi 1 Curriculum Guide (1977a). Although this guide
was not competency-based, it was designed to assist industrial
arts teachers to develop programs consistent with overall state
rationale. " =
The careful .analysis of purpose and performance -required to
develap behayioral objective statements can be a useful.
research process in industrial arts education. At this writing,
thére is little significant body of knowledge which enables

a regearcher to predict the probable attainment of behavioral
objectives. 1In a related’ process investigation, computer
- analysis of the body of knowledge of industrial techndlogy wae
utilized in the curriculum development process by Rosser (1968).
Computer assistance was utilized to\ formulate objectives,
identi fy curriculum content and experience combinations, and
monitor continuity. ?omputer utilnzatlon was found to be cost-
and time-effective in the curriculum development process.
Computer -based planning (Paulter, 1972) in the form of mac¢hine-
generated, research units, was another effective.application of
contemporary technology.

)

Y

Another appllcatlon of systems theory was reported by the

University of(Alberta's Departi nt of Indus&rial and Vocational

Education (1971). The report outlined the results of an
application of network methods.to curriculum organization.

As a product these networks have the advantage of providing.
a visual overview of a curriculum as well as the sequences in
it. Mongerson” (1971) also illustrated the use of. network
approaches; critical path methods weYre described as a tool
for developing curriculum. ‘The precurgor to the.-two previously
-6ited studies may well HMave been Yoho (1969) ,- 51nce his

SNAR Map application of his.systems analyses technlque to
industrial arts .curriculum development clearly establlshes
precedence 1n the use of the technigue.

Educational systems desxgn provided a basis for the development
of guidelines (O'Hara, 1972). The technique, designed for a
freshman course in engineering, was modified to develop a

unit for beginning industrial arts students. . Based on an
initial study w;th junior high school students, the technique
appeared to be approorlate for the higher level of cognitive
behavior, i.e., analy315, synthesis, and evaluation. Israel
(1973) field-tested an organizational .pattern focused on a
hierarthical task’ Jrganlzatlon pattern. . While not definitive,
the findings offered some substantiation for the system.

Working closely with a curriculum revision process, Wright
(1976) identified the type of change agency situationt! Both
the formal and the informal organizational structures were

) !

o
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studied to identify the key individuals in the setting.
Plierson (1974a, b, c¢) developed a rationale for selecting
learning activities in industrial afts on the basis of the
individual utilization of the competency. Both philosophical
and psychological bases were identified in the curriculum
derivation model. Similarly, Altman (1971) outlined some
key psychological principles in curricuiu% design. Pierson
(1974c) pointed out that the link between “cognitive and -
affective aspects of léarning has been neglected by traditional
curriculum development processes. The analysis of transactions

.
s
J‘O

procedure which he described is specifically designed to

derive a curriculum that is more humanistic, concrete, and
inductive than thoee-developed by others. '

For :a more specific subset of industrial arts students, a .
similar intent was pursued by Davdis (1971)' 1Industrial arts

"programs for merntally retarded students were the subject

of ,a survey in Jjunior and senior high schools. . Davis reported
on factors considered important in selecting industrial arts )
course content for mentally rétarded students and suggested

's%bjects of interest to- them in this area,

) /'

Secondary school students served aélthe sibjects in a survey
by ‘Hilton (1970) who identified which experiences in industrial
arts would be most significant for students. wilile his

.sample was.drawn from only one school, the technique of

seeking student response is one which is long overdue in
industrial arts. 1If similar studies were conducted, it would
beé possible to generalize on the student appeal of industrial

arts courses.

Bzg
Along théese lines, Trocki (1977) attempted to develop a model
describing student adoption of an industrial arts curriculum
innovation. While the empirical nature of the study will
require interested researchens to beruse the complete: work,
it is important to note that Trocki identified relative
advantage, compatibility, industrial arts gdrade point averages,
total number of courses taken, and the level of ‘innovativeness
as important factors -- first two for both groups with and
without industrial arts enrollment experience and the last
three for those with industrial arts enrollment experience.
Subjects without industrial arts enrollment experience
also indi‘cated the importance of utility, junior high school

industrial arts experience, grade level, 'sex, and the level

of innovativeness.

% L]

Content identification was the object of DeVore's report (1970).

Additional insights into his perspectives are available in his
earlier article (1968). He posited the need for industrial
arts to 1dent1fy content through discipline-based structures
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and process. He also presented one research procedure that
could accomplish this. Sarapin (1978) presented a detailed
model for‘thé formative evaluation and revision of curriculum
. materials. Curriculum evaluation also was the focus of P
’ Carrel (1978) who assessed the extent to which Mississippi
» Valley Industrial Teacher Education Conference members used
clusters -as an organizer for their curricula. Considerablwy
less implementation was noted. .o '
Before concluding, we must refer to Operation KResource as :
’conducted by the Undergraduate Studies Committee of the ﬂCIATE.
This f11e contained abstracts of key industrial arts teacher
education curriculum development activities. The 1277 ACIATE
supplement updated the 1976 volume. (See ERIC document, ED 126

. 265) . .
/ et t

INDUSTRY-EDUCATION ANALYSIS
. . * ’

One of the more popular techniques in industrial arts curriculum

research has been the survey of industrial representatives '

in order to identify potential content for industrial arts

in a specifi¢ .area. Existing industrial arts programs are

surveyed and the degree of correspondence between such programs
. and recommendations from industry are analyzed. In many *

ways, the outcome is predictable, since industrial agts

never has pretended to precede industry in the development

of technological processes. Hawever, the studies are valuable

in.that they identify contemporary industry related ﬁontent.

For example, Envick (1968) studied the equipment, materials,

and processes utilized in the plastics industry and compared

his findings with those used in secondary schools. Suggestions

WEne made to improve the low correspondence between the two.

Falls (1968) studied metal and woodworking utilization in

both manufacturlng industries and in the junjor high school
~industrial arts program purporting to teach about those

industries. He noted that industrial representatives were

less interested in the development of skills than were the

teachers. However ? the content of the courses seemed

rel tively well selected 1n the opinton of industrial personnel

dlrvctors.

N

- 4
Quier (1969), Boyd (1973}, and Calhoun {1973) studied some
aspects of wood technology. Their findings were consistent
in ficting a discrepancy between the processes utilized in
the woodworking industry and those included in the programs
surveyed. Similarly, Grannis (1970} reported substantial
discrepanc.ies between 1ndustr1aliy recommended content
and programs in power mechanics. tiildebrand's study (1971 of
draftingy led him to recommend that the educational irstitutions

.
.
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seek to duplicate industrial practices and provide. contemporary
materials; - Glogovsky (1970) reviewed the relationship between
content figqollegiate -~level graphic arts programs ag reported
by the instructors and the recommendations of representatives
from the graphic arts industries. Brown (1975) published a’
mini-summary of re?éarch studies in the communications arena.
The programs were found to lag behind content in the industries.

who found a substantial need for increased instruction in

such techniques at the secondary and postsecondary levels.
subst ntial disparity occurred between the recommendations of
the ipndustries and the educational practices. Industrialists
identified content' they considered appropriate for manufacturing
technology courgses in a'study by Brueckman (1969). The college
indystrial arts edncators surveyed were not in agreement amohg
themselves, reflecting the wide variability in instructional
practices. Specific suggestions were offered. for appropriate
techniques in content selection for manufacturlng teclinology
courses.

Photographic technology was studied by Salvagin (1974)
A /

*Kale and Schmidt presented equibalent goals in more narrowly

focused projects. The status of microwave electronics’ was the
subject of a study by Kale (1974). Manufacturers and user
companies were consulted in an attempt to define curriculum
material related to microwave communications. Schmidt (1971)
identified thirteen high school programs in which experimental

"aircraft had been constructed; ten of the programs were in

operation during 1969-1970. , -

INSTRUCTIONAL UNITS

.As might be expected, res2arch efforts have provided various

instructional units on a number of topics. Koonce's (1968)
overview of state-prepared industrial arts resource materials
provided a useful starting point for surveying the status of
existing instructional units. He noted (1968 data) that
over 50 percent of the states planned to publish or revise
such materials, that states typically recommend that teachers
adapt state materials (contrasted to direct and stringent
adoption), that the majority of teachers develop their own ;)
materials, that over 90 percent of. the teachers reported
state developed materials were inappropriate for direct
adoption, that over 50 percent of the teachers wanted
descriptions of available state ®ervices, and that the
perceived value of the state materials is greater for equiienced
rather thad begin ing teachers. \

\

y ) .
State developed materials also were studied by Johnson (1968).,

e compared the content of these materials to that expressed

/
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by the judéments of key leaders. in the field. Johnson
recommended that more detail be included in such documents.
He alsa provided nipeteen recommendations to“assis; developers
\ in future efforts. Should readers wish a partial compilation
of instructional materials in industrial arts, a4 two-year
bibliography (1967-1969) of AIM citations was compiled by
Eshelby (1970)., A similar list was published by the 'Center
for Vocational and Technical Education (1970°. Further
updating and continuation of such efforts would serve the
profession wefl, [ o o

i l
Elementary school industrial arts implementations were . _
desgribed in the AIAA's (1971-1973e) Focus on ElementarpSchool
Industrial Arts. The contents included descriptions of f ve’
approaches to K-6 industrial arts programs: Project LOOM,
Learning Experiences in Technology, ABLE. Model Program, a
Technological Exploratorium, and the World of Work. The ?
next ‘educational tier's industrial axts program was outlined
in the ACIAS' (1971) pamphlet, "Industriad Artg in the Middle
School," which contained-a cursory overview of thi's levél's
curriculum and objectives, philosophy, plant requirements,
and teacher preparation “8emands. ' .
. L ' .
An initial ov;rview of the state-of-the-art in materials and
processes was provided by Andrews (1978). Metal finishing,
metrics, and the world of work were the units developed
by Singletary (l96&?, Byle (1975), and Podell (1973),
respectively. Besides the analysis and description of metal
finishing technology produced by Singletary, Andrews presented
d - the results of a national survey of the incidence of such
experiences in baccalaureate industrial educatien programs.
The results indicated a weak exposure to tgis curricular ‘'
area. With respect to the occupational function of industrial
arts, Podell assumed a similar lack of strong exposure.
Accordiﬁglyi he historically documented the cﬁanging nature
ofy work, and subsequently, develéped a study guide. The guide
sought to support the poetential of industrial arts in contributing
to student information on the changing nature of work, activities,
and occupations. Blankenbaker and Miller's {(1970), annotated
bibliography related the interpretation of industry and provided,
additional information in Podell's area. Byle's unit on metric
measurement competencies also was initiated on an assumption of
need. ' His graphic arts specific package involved instruction
differentiated by target occupation in a way that focused the
most intensive treatment on pressmen and the lecast training for
copy preparers and strippers.

»

The major rnationwide, metrification project headed by Feirer also
produced curriculum prbducts (Feirer, l976a, b, <) which
systematically treated both curriculum and implementation aspects
ot metrification. It included resource lists, transparency
originals and inscrvice guides.

-
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A numbeé/of investigators identified content'from’industpzel

. fields and use it to develop curriculum. @raham (1971) .

investigated foundry industry practices in basic metal casting

. and recommended the inclusion of a number of experiences in
exploratory, introductory, and advanced industrial arts
‘cpurses. Design was the focus of a study by Frokner (1968) ang |
Isom (é&?O) ;{ both made specific, recommendations for additional
instruction. Micklus's (1978) ,teacher and student manuals
on industrial design in education provided a corfiprehensive
vehicle by which the earlier recommendationd for increased
design emphasi$§ can be implemented.

Ll
3

// An overall.picture of energy altérnatives and the wrole of
industrial arts wagxpubllshed y Owens and Pinelli (1977). A
very substant1a1 rationale forlindust:rial arts teacher education

1979).
viéw of alte i'at:.ve

utomotive-propulsion.

in enkrgy and power was developed by White
specific ‘than these was Bender's (1973)
energy systems which might be used for
These systems Berved as-a basis for a knowledge structure
in transportation technology. Energy @¥nd power has been
studied by Texas A & M Universit$¥ (1971) and Caklahan (1978).
The latter provided a.complete power tec logy curriculum
} guide along with recommended objectlves, texts, lectures,

4 demonstrations, and laboratory experiences. The Texas
' pr03ect provided sets of €ppics, tests, and activities for
exploring conventional and alternative energy sources, . : \
productton, jand conservatlon. Iowa's statewide efforts®
also resulteg in a handbook ‘(Bro, 1978a) for 1ntroductorxf-* '
level energy and power classes and one for graphic ‘
communications ‘(Bro, 1978b). Graphic communication technolo;?
was reviewed by Gysler (1971). A theoretical framework of N
concepts of managemeﬁ%, production, and personnel served i
as a guide in°developing a program in this technology. A
similarly.focused curriculum gglde was developed in North '
Dakota ‘as part of a statewide effort. The comprehensive - .
guide (North Dakota-State Board for Vocational Education,’
1977b) includeq a reihonale,~content objectives, activities,
and appropriate resources.

. /; av ’

A resource guide in ‘aerospace éducation was developed by

Packard and Haggett (1968) which included an outline for the
presentation of aerospace materials in’'the industrial arts Y
program. An industrial:pilot mechanics study was developed,

by Woodward and Méyers (1970) in which forty units were

included. Charlesworth (1968) reviewed the literature,

considered human factors, %xplored the spec1f1c Causes of/
accidents, and subsequently built the case for a progrqy

in safety education in ipdustrial arts. It is surprising

that more safety'instructional programs did not surface.
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A source b%ok for teaching material science in.,t high scﬁool
was devaloped by .Kaplan (1970). The unifying theme held. ‘
that the stricture and composition of materials determine
théir properties and behaviors., Field testing of this

unit was c¢onducted in order to improve the cra}t. The £final
outcome, a source book,-is recommended for students who have

completed basic science courses. ) ! .

ty
*

Dunn (1977) developed a similar material science unit on the
properties of clay and its applfcations.' .use L bibliography
covering resources for librarians ‘to expand th ollections

in the technological scope' of induistrial arts was prepared

by the New York State Education Department (1970), This -~
technology-based perspective is exemplified in/the following
studies. An analytical study by Ritz, Wright, and Trocki (1976)
reviewed technology and identi ied four major subclassifications~
‘natural, physical, psychic, and social. The physical
technologies wegre recommended for inclusion in industrial

arts programs. Tbe Canadian Industrial Arts Program,

described by the Alberta Department of Education’ (1979),

provided background for the development of ra, broad, -
technologically~based general education program. In addition

to culrriculum development, the study also outlined spec1a1
1ndustr1a1 arts pxograms andelllustrated laboratory\pé;nning

and equipment selection. Detailed insight into the .thinkifg
of the - 1n1t1ator of this program was detailed by 2i (1971)
[y v, .
.Studies by Larson and Krueger (1978) , lebert et al. (1978), and
'Bender {1977) presented comprehensive approaches to curticulum
reform.h Gilbert used a four-column format to outline content,
criteria, instructional resources and the like for industrlal

artsycourses in genheral industrial arts, manufacturlng and

comstructlon, ‘'graphic communications, powe.r, K and éenergy.
Bender reported on North Dakota's. cluste -based project %o
rove teaching in the following clusters: industryﬁand'

hnology, graphic communications; manufacturlng, constructlonb
‘and enargy and power. In caoprtrast to._the preceding cluster-
based approach, "Larson and Krueger itemtzed ;ndustrial arts
competencies in the specific areas of auto mechanxcs,
electronics, metals, re31deﬁt1a1 planning, techn1ca1 drawing,
woods, and graphic arts. Bame (1973) identified several '
contept groups. Technology and environment represented two
major areas; the interface between them was the focal point
qQf his study. A list of. elghty-one concepts was considered
to be important by a Jjury of, teacher educators. However,
they felt that these concepts raeaceived little emphasis in
ongoing industrial programs.

- . T

Instructional materials dealing with the manufacturing industry
were reviewed bnyelson and Selvidge (}972). The project

1

- 48 -

L0 ]

T —— ~



-

was intended to assist curricuiﬁﬁ—ﬁexglope;a in - incorporatinq,
concepts from industrial technology into {ndustrial arts-
courses. Major components of the model wereae. atructure of g’
enterprise, management, ,rasearnch and development, profuction,
marketing, finance and control, personnel administration,
.external relations, and secretarial :and legal iuncviona.

'Manufacturing ango was the scope of a curriculum guide. pfepared
by the North Dakota curriculum effort previously described.
The guide (North Dakota State Board for Vacatienal Education,

1977 is one of six gluster-based guides. It contained a ° ’

rationa clustgr content and objectives, un;ts on .
manufac *Yngf ifistructional activities, projects, and a
bibliogra hy of resources, films, and equipment. . a

A more specific aspect of manufacturing was investigated by
BYrkson (1969) who studied the need of the industrial

L}
~manufacturing operative for. specific categories of industrial

/knowledge.. ;A modified Q-sort was used to ask operatives, -
anagers, -and industrial arts teacher educators\to egtimate
he relative importance of personnel, managementy, production,
and industrial practices. A substantial area of agreement
o¢curred. However, differences occurred between groups as o
they’ described the impqrtance of specific knowledge.

Another' extension of manufacturing was piled by Umstattd
{1979). His article presented a product-gervicing curriculum's
rationale and structure. Envisioned as a high school sequel to
the IACP's World.of Manyfacturing, this curriculum model still
needs to be developed to a stage of implementation. Curriculum
guides in career education frequently have inciuded industrial
arts. Missouri's Depa¥tment of Education and the Mid-Hudson
Career Development and Information Center both included i
industrial arts for early adolescents. The elementary
industrial arts curriculum guide developed by Barrington and
others {1970) provided an outline and suggested prcjects in
several areas. Heasley (1975) reéported on the effectiveness

of a program in the elementary school. The technological-
based actzvxties in conjunction with other programs resulted in
substantially higher achievement, increased creativity, and
improved "affective" scores. ‘

Guidelines and principles for the development of industrial ‘
arts progxams for visually handicapped adolescents were \
presented by the American Foundation for the Blind (1968) in a
list which emphasized ‘practicality, usefulness and concrete
vocational opportunities. Williams and others (1976) also
developed a guide outliningwindustrial arts activities for
children with emotional problems.

- (; () .
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of Manufacturin- portion. Most felt it would assist tE

~ . . . .

‘Phe compilatibn of :eaources assembled by Anderson et al. G1969)

is supportive of special needs efforts, in this case, for
the culturally disadvantaged and the exceptional This :
highly /selected resourcé book included positively evaluated
items that pertained to indugtrial arts and motor lcarndng

. as well as cher -8chool subjects. ,

»

The development and field testing of units has occupied many
industrial arts researchers. Abitia tested a self-instructional
system in industrial design methodologys (1971). A programmed ‘-
unit on construction occupations was tested by Tripp (1974).

she found the unit to be effective in a field test with 120

"sacondary school students. Naroff (1971) prepared a ‘unit

providing -occupational information on metal-working careers.

The unit, field tested with 9th and 10th grade students,

worked satisfactorily, though some concern was expressed for its
format. Instructional units in electronics were developed

by Igram (1971), Brown (1971), and Maness (1969). A graphic
arts resource unit wag developed by Banghaf (1972). Wolansky /
(1968) identified technical content and developed an outline /
for fluid power instruction in industrial education teacher
preparation. wWwallis (1969) performed a detailed analysis

of tolerances and devVeloped a unit ‘of positional and form
tolerancing for drafting courses. Environmental concepts

were tested by, Cauley (1 l) a set of concepts was validated

by a panel of teacher educ tors. ‘ .

-

»

THE INDUSTRIAL ARTS CURRICULUM PROJEC'I‘ (IACP)

Substantial research has been conducted on the effectiveness

of the Industrial Arts Curriculum Project. This is one of thg,
few innovative efforts to have reached enough students in

a variety of settings to permit subsfantial research. The -
program was found to be generally effective [{Pontfiac City School
District, :1971) in terms of cognitive content mastery. by
students. Students expressed positive reactions to the World

they
cepts .

in understanding the world of manufacturlng. However,
were less than enthuBiastic about the more abstract co
in the program. In a comparison study, Fazzini (1970)
explored the effects of IACP's manufagturing program on _

Al

student attitude. Somewhat surprisingly, the conventionally
&reated students reported more positive attltudes towards
anufacturing, automation, and productlon than those with

14

IACP experience.
The possibility that the project might contribute to

occupational selection was investigated by West. Eighth
grade students exhibited tendencies toward clarifying their
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occupational selection was investidated by West. ‘Eiqhth .

grade students exhibited tendengies ‘toward clarifying’ their .

occupational interests and toward selecting work actiyities
N related to thejr occupational choices, though these tendencies
did not attain statistical significance at the .05 level - (ﬁést,
1969). A follow~up oh the original population of high se¢hgol
seniors indicated that 14 of the 86 respons&s tetained their
choices, 54" icatea°that they were still considering one 4
of their top™three choices (West, 1976). Such a longitudinatl
study is notyworthy While the,,results may not have attained , -
the desired impacts~”they are wbrthwhile in thidt. West's _ i
work can serve as a model for ther researchers.

‘j A N

Since ‘the project utilized a, body erms; which were unusual
in industrial arts at the time, Mason investigated the .
meaning of thosé terms utilized by personnél in management
in manufacturing §}rm5'(1969). Most of the majot terms
were considered vdlid on ‘the basis of . the returns. Specific
suggestions were made for modifying five terms in the
curriculum. ‘ « ' y
Attainment of cognitive knowledge has bheen of interest to
researcher Miller (1971) who studied the performance of
studeqt:hfrom the IACP Field Evaluation*Centers in comparison

to studeRts enrolled in a conventionalujunior high school
industrial arts program. He concluded that students receiving
IACP ins%iuc ion performed as well as those receiving
conventional programs when the cognitive content dealt with,
conventional industrial arts subject matter. When the .
tests related to the IACP program students scored siynificantly
higher than those from the conventional. program. Attitudes
were not found to differ significantly between the two grotps. «
Students enrolled only in the World of Construction, portion
scored gignificantly’ higher on a capital construction
industxy, interést, and inventory than did traditional %
students (Brgwder, 1972). The performance of theseé\ two groups
®n an achievement test desigrhed to evaluate mastery ©f
World of Construction did not show a significant diffierence.
Dugger (1970) and Dugger and Buffer (1972) reported ®n a comparison
&L\between conventional instruction and project instruction in
the World of Construction, u81ng seventh grade students.
Students completing the portion performed 51gn1ficantly better
than conventional students on the World of Construction
ko cgmprehensive examination. However, the mean scores on the
general industrial arts test did not differ significantly.
Kuwik (1970) conducted a quasi-experimental study to determine
if the sequencing of two design experiences -- in construction
followed by manufacturing -- had an additive effect compared ./
to just one experience. Although some methodological concerns»
surfaced, Kuwik felt that the findings indicated a measurably

3
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additive effect.- . ' -

L]

%attson developed an instrument which attempted to assess
learning in both traditional and innovative curriculums
(1974) The instruments were used to assegs cognitiy

[eyvement of industrial arts oPpjectives and student’
at&itudes towa%ﬂ courses. Students from World of Construction
and Woxld of Manufacturing courses and those from traditional
courses were pretested. They then received one year of the
respective pragram and subsequently were administered the
posttest, The findings indicated that IACP students achieve
approximately the same prograess towards objectives of industrial
ar but made additional gains in object&ves specific to IACP.
Preference for the industrial arts cours#% indicated students
valued the World of Construction more highly than traditional.
industrial arts courses which they in turn valued more
highly than the World of anufacturing course. Another
comparative study (Schum, 1973) sought to identify differential
effects on industrial arts achievement and on the critical’
thinking ability of students. While both IACP and conventional
industrial arts student groups demonstratéd equivalent
achievement in industrial arts knowledge, the convention&lly
taught group developed greater critical thlnking ability.

‘These researchers arfe to be commended for focusing on,.the ,
development of knowl®dge ragarding the effectiveness of this
approach. 1In particuf®r, synthesizing studies (e.g., Buffggﬁ
et al., 1971) represented a valuable building khlock for the
profession. While the findings have not always been consistent
or favorable for the innovative program, they encouraged
subsequent researchers to validate curriculum develppments.
OCptimism is justified when note is taken of the "spin- ~offs"
on the initial experience. Umstattd's (1976) overview of the
Manufacturing Education Curriculum project is one of these.
Clearly the impact of the IACP is present 1n how it affected
its students as well as the impetus for change it.provided.
The profession owes these researchers a debt of gratitude.

4

EVALUATION OF CURRICULUM
IHPLEMENTATION EFFECTIVENESS Lo
Teacher att1tudes towards participation in innovative pxograms
were stpdisa by Renkén (1974). Although nearly half his,
sample ad fewer than five years of experidnce, most desired .
inservifce courses in the new curricula p%lor to implementation.
Newvertheless, the majority were interested in changing their

“h

existing pro%raﬁ HQwever, lack of money, facilities, equipment,

and time were listed as. barriers& The objective, "Understanding
of Industry," has been advgﬁ%ted as one of the purposes of
v
?.
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industrial 4rts. Spencer (1969) developed a test covering

the body of knowledge implied by this objective and administered
it to senior high school students. Higher scores were attained
by those who completed industrial arts courses than by those

who did not. General shop and unit sh@ep courses were equally
effective ing fostering an understanding of industry, altliough’

it was helpful if the teacher ,considered that objective’

important..

-

6 .
An assessment of the acceptance of innovation was conducted.
by Edmison” (1973), who used an instrument developed by
Cochran (1968). Edmison found that his random sample of ]
secondary school teachers were less accepting of Q-sort Mﬁi
items which reflect new emphases than were the innovators.
Similarly, the random sample reflected traditional elements . /
in their choices. However, both groups suggested including
both sexes in the courses, individuaglizing 1nstrgctlon, and
focu91ng on the impact of industry. - - .

4 .

Starr (1973) studied elghth grade students in the Occupatlon
~Versatility project, in terms of their performance in problem
solving. .Improved performance in this dimension was attributed
to‘yartlclpatlon in the project classes. Another comprehenslve
approaoh that has many concepts in commdn .with the Occupatlonal
Versatility Project was the Utah model for’ industrial arts.
Evaluation of it was conducted by the AIAA. The final report
(A1AA, 1978) compllmented the project by indicating that it
specifically targeted on "grass roots" needs, enjoyed high
student enthusiasm, and generated increased awareness of the
relationship between project activities and the specific
industrial occupation under\study. However, evaluators
cited methodological problems as well as severe de-emphasis of
industrial art's technological literacy goal (in favor of
career edutation imperatives) as key weaknesses. |

Much evaluation research has focused on the impact of the IACP
and its adoption. This project was developed from a research~
oriented base:and it collected much data. While many of the
reports are reviewed in the section on IACP, one is cited .
here. An attempt was made to consider school organizational
factors and teacher professionalism in a ‘study of adoption

of the IACP (Caron, 1975). Considerable difficulty was y
experienced in obtaining accurate measurements of the relevant
factors in this pioneering study. While the available

sample was restricted in its characteristics and the difficulties
of measuring variables were apparent, the study produced
provocative findings. Caron concluded that innovation, defined
as participation in the field testing and adoption of TIACP
programs, was morce likely to be implemented in schools

having stable organizational structures and staffing patterns.
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Teachers of the implepented programs, however, were not

considered to be more professional than teachers who were

ﬁ?ndg innovators. Caron ,noted the need fqr standardized measures -
and terminology. ' .

Using a semantic differential scale, Smith (1974) conducted
a unique assessment of attitude change of elementary school .
teachers as an effect of their participation in the
implementation of career -education units in Mesa, Arizona.
Career education, industrial arts, and vocational education
concept meanings wvere measured using a stratified random
sample of 100 control and 100 experimental teachers. Smith
reported positive changes for industrial arts accompanied
participation in the implementation. Additionally, he found that
. . : A

+* industrial arts was viewed more positively by males and by .
intermediate grade teachers, rather than primary grade teachers.

: . ¢
SUMMARY ‘ :

It appears that the applied nature of industrial arts has

come to the ‘fore in terms of the tremendously diverse and

rich field of curriculum research. Obviously, much significant
research is being conducted relating to instructional units
that .interpret various aspects of the industrial-téchnological
‘world. There is no shortage of ideas. It seems clear that
such problems as exist do not do so in terms of conceptualizing
units but rather in implementing them. Despite this relative
strength, there is a clear area of weakness, riamely, the senior
high school curriculum. This area probably represents our
greatest challenge in terms of developing curriculum that
‘cogently distinguishes it from vocational education and yet
that provides for &dvanced study in industrial ;arts. For

some reason, the members who practige our profession do not
seem.to be tontéht with a notion of breadth as the measure

of advanced knowledge or program quality. ) Do,

The existance of a large number of instructional units also
suggests a possible difficulty, specifically ‘accessing and
identifying units on topics of relevance to a person‘sh
particular needs. Clearly, an improved disseminationSmethod

is needed and/or the existing vocational curriculum mechagisms
need to be given a clear mandate by their leaders in order

to serve industrial arts in a systematic way and to inform
practitioners of the services that are provided. Another arena
where the vocational community can assist is that of fielQd
testing. In this review, this aspect of curriculum development
is less evident, particularly in terms of controlled aspects,
than might be desirable. It, therefore, seems clear that

what is needed are some wery rigorous implementations of the
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develoéped curricula and the careful evaluation of their
implication and effectlzeness. \

Considerable competency-based instructional efforts were
.evidenced in the research, largely at the teacher education
level., This direction, in connection with significant attention
to the establlshment of gystematlc ‘curriculum process, is
deemed” most desirable by the reviewer. Competency- -based
instruction at the K-12 level was not evidenced anywhere near
the degree that teacher education was, but it appeared that
many of the careful delineations of ob)ectlves have moved
the field in that direction. Perhaps more than any other
project, the IACP was an example of a systematic effort
illustrating some of the best professional practices.
Certainly the individuals involved with the IACP dlssemlnatlon
and field testing deserve the gratitude of our profession.
Even if individual persuasions will not allow acceptance of
‘'some of the basic premises: that are. essential to the project,
one must recognize the contributions made by the process.

A}

* One of the very attractive results uncovered in this review .
is the significant increase in leadership and development
efforts exerted by the industrial arts constituency as
compared to its teacher education effort. Such statewide

efforts are important in that they draw the profession together
at the unit of practice that makes most sense in terms of '
rganizational structure. Systematic efforts are commendable
bkcause they typigcally focused on the establishment of a
. rationale and detailing of individual conponents necessary
’ to implement it. However, they suffer from the same weakness
that other curriculum development activities suffer, that is,
there appears to be considerable attention paid to curriculum
development but less to the use of the developed unitse It seems
that the local 'imperatives of control are just too strong
to encourage large scale adoption. Of course, the other issue
that is clear ~-- partlcularly in terms of curriculum ~-- is that
desplte the fact that the leaders at the cutting edge would
have curriculum efforts move in certain directions, it seems
obvious that thare remains a significantly large portion of
those who do not agree with the leaders. For reasons of
their own -- inertia, commitment to other ideals, or whatever --
these professionals are not involved in an effort to implement
new curriculum efforts. Since the disparity between leadership
opinion and general public opinion is at least equally great,
this suggests that considerable effort should go into new
curriculum and development activities that incorporate
\ 'zublxc awareness and sensitivity to the primary objectives
f industrial arts as part of the development process. This is
compared to public awareness activities that are tacked on
only after a curriculum is assembled!

»
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LEARNING PROCESS VARIABLES : . : '

R

The study of variables affecting the learning process is of
centrgl interest to industrial arts researchers. While
relatively little basic research was expected, in industriad
arts, studies included ih this section investigated the
application of basic¢ pedagogical and psychological ‘principles .
as well.as the derivation and validation of such conc¢epts.

°

PROBLEM SOLVING

Rasmussen (1973) studied the operations of subjects who worked .
on solutions to mechanical insight problems. Tape recordings
of their verbalizations and direct observational data were
analyzed to ‘identify characte&istic thinking patterns.
Organization schemes d4id not appear to be primary, but
persistence and associational flexibility were useful in
composing solutions comprised of combinations of set elements.
A procedural plan was developed for a systemagic analysis

of individual problem solving behaviors.
N i ! ' =~
~ Weiseman (1969) tested the effectiveness of a training unit
designed to increase the ability of undergraduate industrial
education students to identify malfunctions in rotating
equipment. The one-half hour training session was found
to be effective in improving the performance of the
experimental group. In addition, the group showed significantly
improved ability to diagnose faulty machine conditions in .
‘a transfer task. Weiseman concluded that vibrotactile
performance in machine diagnosis was amenable to training.

Starr (1973) also investigated problem solving. In terms

of the‘effects of an innovative industrial arts prograa,
occupational versatility and pProblem solving performance and
beliefs were enhanced by such participation. A significant
relationship was reported between student class performance

and problem solving beliefs’ for treatment and control groups.

~

I3

ORGANIZATIONAL PATTERNS

Ziegler (1L975) attempted to validate Bloom's Taxonomy of
Educational Objectives (1956) with regard to applications
in an introductory industrial arts electricity course.
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Behavioral "objectives were developed at each of the six
taxonomic levels ‘for the course. student’s were asked to
discriminate between the objectives in a pair-wise manner.

While it was possible to identify an application-theory
continuum and an operational-computational continuum by multi-
*imensional scaling®analysis, the analysis did not support

the basic taxopometric model with its hierarchial structure.

oty (1968) studied the effect of prior knowledge of educational
objectives and practice. . conditions on immediate leayning. He
found that 'prior kXnowledge of educational objectives, before

a unit was studied, resulted in more efficient student learning.
provision of the actual objects for practice in a laboratory
setting, as compared to a written description af the objects,
did not yield a significantly higher learning effect. If .

this study could be replicated with similar findings utilizing
public school students, it would cast some doubt upon a number
of principles long espoused by industrial arts educators.
Actual objects always have been considered necessary for
effective learner programs. Because such an identical element
approach is futile for industrial arts to attempt, Doty's
findings could be very significant =~- particularly if it
becomes possible to identify conditions under which the actual
object is especially helpful. '

[N

SPECIAL NEEDS ASPECTS

The relationshi’p of special needs anu learning process variables
has been treated in a variety of ways ranging from general
articles to specific experimental studies. Sullivan's (1978)
article on who the special needs students are and how special
education and industrial teacher education can help them is

an example of the former. Wargo (1977) addressed this task

in developing an outline for preservice practicums and inservice
workshops .designed to aid industrial arts instructors in working-
with handicapped students. il
Miller Y1977) and Buffer and Miller (1978) reported an example
of the latter categoryin aninvestigation of the effects of
industrial arts on mentally retarded students’ achievement

and retention of linear metric me::urement concepts. Using
industrial arts activities as the :reatment and a workbook

a4s an alternative method, this four-group pretest/posttest/
control group design failed to support the superiority of
industrial arts over workshop methods.

In a study of the variables affecting the acquisition and

retontion vt a psychomotor task, Gaulden (1373 found that
e ducable mentally retarded children with high perceptual ability

®
&
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performed the task more efficiently than students whose
perceptual abilities were ldwer. However, variatipns in
informational feedback did not result in differential performance
on the psychomotor task. In a study on the use of woodworking
handtools, Olson (1969) suggested that educable mentally
retarded students could benefit from woodworking instruction
when using carefully: selected tools. He recommended short
demonstrations and the integration of informational
presentations with other experiences.

Drennan (1970) also sought to determif& the impact of industrial
.education on mentally retarded individuals. He found that
counselors were anxious for educable mentally retarded students
to enroll in industrial education classes. He also found

that students who had been enrolled in the classes received
higher ratings by employers. He, therefore, con:luded

that ~n industrial educat. »n background would be beneficial B
to students who would be working in close relatxonship with
other pevple or in positions where safety precaug;ons needed
special emphasis. g%;: :

Some of the specifics Oof 1ndustr1a1 arts facility modiflcatxons
‘necessitated by special necds: students were presented by
‘Worralkl and Mrowka (1978). A different approach to the
special needs aspects of learning process variables was
employed by Herrick (1969). He investigated the knowledge
of basic industrial terminology possessed by inner city

and suburban male youth. Overall, ‘the suburban youth
displayed more knowledge of. verbal symbols for selected
tools and for uses of tools. In the AIaa's (1971~ l973c)
Foous on Culturalily Different Students, varieus writer
presented an overview of this special needs population
served by industrial arts. The rxeport included a treatment °
of implications for teacher education, three perspectives

of students in urban environments, and an exploration of the
use of simulation and gaming with disadvantaged students.

PERFORMANCE DOMAINS
Sensory Motor

While motor performance is crucial to successful laboratory
experiences for industrial arts students, this domain
represents a relatively unexplored territory in+terms of
research. To be sure, a few studies exist, but were it

not for a systematic effort at the University of Missouri-
"Columbia and more recently some work by Shemick, the
situatior would be more pronounced. Herschbach (1979%) also
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recognized the void; his compilation and analysis of various
psychomotor taxonomies provided a most valuable synthesis.

At the University of Missoﬁri, a series of exploratory,
studies by Waisneér (1970), Boutwell (1971), Chastain (1972),
Meers (1972), Hudson (1972) and Holm (1972) sought to identify
‘relationships between various independent variables and .
psychomotor performance as the dependent variable. Stress %

(Holm), audio visual presentation and grip strength (Boutwell),

visual and verbal presentations (Chastain), informgtional
achievementr contijuity (Hudson), and feedback media (Meers)
were the independent variables explored. 'The findings
‘included the followin% points: . . >
1 .
* pPsychomotor performance was not affecteg by
contiguity (Hudson). : *

. 2 . .
°* There were no signﬂ;icant psychomotor achieVphent‘,

di fferences attributable to mental ability level
(Chastain). “ N . s

4

4

. - L -
There was no significant difference in nail-driving
ability due to high and low test anxiety lévels or
to stress and nonstress treatments (Holm). ‘

< t

+ Groups expesed using auditory lead of filmed visual
‘presentations demonsirated psychomotor task
.superiority over groups viewing a synchronized

presentation (Chast&in). _ ‘. - .

+

Students receiving qualified directive feedback

performed at a higher level of psychomotor ach@evement

than those using self-evaluation techniques (Meersg.

"The amount of transfer was significantly related
to differences in amounts of praqtice time VZaisner).

. There were no significant differences in the amount
.of transfer due to initial task complexity, the
interaction of practice time -and task complexity,
or learning task performahce time (Waisner;.

A study by Jenkins (1969) paralleled.the preceding in'many
ways. He compared the_effebtiveness of slides and audio tapes
to teacher demonstrations in generating student performance

on graphic arts psychomotor tasks and concluded that
denonstrations were superior to the mediated presentation.
Because feedback is deemed to be as importaft in learning

sk’ led behaviors as i: the initial instructional methodology,
Hur.ey (1971) investigated the effects of different feedback
methods and found that video-taped feedback, when augmented

£ 4

o



=\

€ . -
»
&

with a check sheet, was more effective than the Sole use of v,
a checksheet or video feedback alone. . '
Also concerned with motor learning, Lutz (1969) identified
factors in kinesthesis across a variety of tasks. Factor
analysis identified a strong factor labeled "tactile
kinesthetic sensitivity" but was not successful in establishing
dimensionality. Some instances of relationshlps bétween )
klnesthetlcé?unctlonlng and levels of cugnitive gpnctlonlng
were identified. Lutz's instrumentation, however, was unlque
to. our field and represented a contribution in itself.’
Kinestheétic sensitivity also was the subject of White's
study (1970) of the influence of visual-spatial and
kinesthetic sensitivity on learning complex tracking tasks.
The visual- spatialization measure was an effective predictor
f success on the tracking task; however, the kinesthetlc

measure did not predict success.

In contrast to these studies, Shemick sought %irst to establish
an overall framewocrk for the psychomotor do%)ln and then
to'pursue specific research activity. He presented the
résults of his search in a paper entitled "A Tentative
Taxonomy of Psycho-Motor-Skilled Tasks" (1976). Subsequently,
he described a coding process in his 1977 presentation at the
AIAA. Both papers dealt with his views of the applicability
of Fleischman's taxonomy to industrial arts. Because of

the ;axonomy s dichotomous decision tree approach to
classifying tasks, it seems to hold considerable value

to the profession's future’ research efforts. '

Andrews (1975) attempted to establish the approprlate age
levels for introducing two common psychomotor tasks in
industrial arts education: the squaring of a small piece
of soft pine using a plane and cross-cutting a piece of wood
along ayline. Subjects aged seven, nine, eleven, and
thlrtee%gcbmpleted the tasks under controlled conditions.
Andrews ggested that’boys and girls were capable of using
the plgﬂ/»by the time they reacheg the age of nine. However,
the crpss-cut saw appeared to be suited more for boys and
girls ten and older. . /

. ' ¢ \
The development of measuring ability is one of the more
exasperating tasks faced by indystrial arts teachers. Male
high school students were the subjects in a sStudy by Shih
(1969) , who found correlations between m&&dsuring ability
and finger dexterity, spatial reception, kinesthetic
sensitivity, shop work achievement, mechanical knowlgedge,
and numerical ability. Measuring ability was ngr significantly
correlated with intelligence test scores, visual acuity,
the number of machine shop courses taken, or the level of

v
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maturity. InAiew of the substantial proportion of time
expended on teaching measurement concepts and procedures,
it would appear profitable to follow this study with additional
ones in order to provide guidelines for practice in ‘teaching
measurements

Q
D'Ambrosio (1969) sought to identify psychomotor achievement
differences between students participating'in the IACP World
of Construction courses .and those enrolled in, traditjional
courses. In general, the groups were similar in achievement
after the completion of the courses. Several cognitive.
achievement factors were identified as related .to performance
on the psychomotor task. One prerequisite competency also :
was identified: measurement achievement, the ability to
make linea¥ measurements, was significantly correlated
yith‘achievement on a psychomotor task. Careful attention
should be focused on the contradictory findings of D!‘Ambrosio's .
and Shih's studies. Also part of the IACP developmental
effort was: Buckingliam's (1973) . exploration of the effects )
of &ognitive enablers on task performance. He concluded -
that the greater the number of enahlers, the higher a
performance level was sélected as appropriate by a panel of
judges. This provided considerable support for the maxim
that knowledge is the better part of skill.

=3
- , : 4 . -
Jordan (1974) studied the psychomotor performance of jgnior
high school $tudents on a task in which their initial §

performance was judged to be failing. He found that high
ability students made fewer errors in completing the task,
even though tRéy .gequired an equal period of time as students
with low mental gbilitles.. It was found helpful to remove -
a student from the failure and permit them 'to work on a
different task before they were asked to return to the
performance on which they had failed initially.

’

]

Obreite. (1978) studied th> effect of using behavioral )
objectives on drafting penciling skill. The study is notable
in that Obreiter introduced the notion of psychomotor skill
stability. Student performance typically was enhanced by
.the use of behavioral objectives. Both 16-19 year old

male and female students performed bétter than students

13-15 vears old. This suggested the .applicability of a
direct, madturation link to performance. Bortz (1967)

' invegtigated maturation and intelligence in terms of the

effedts on male 7th, 8th and 9th grade students' sawing and
hammering skills and concluded that the independent variables
accounted for 1é§% than one half the variante required to
predict performaﬁce. A large-scale proiject by Drummond

and Vitro (197%) investigated the effects of practice on
hammering aud sawing and reported that practice resulted in

~
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Creativity

" psychomotor ability, mechanical reasoning ability, vocational

higher scores. They'also investigated the effects of
selected strategies on learning efficiency in wocational-
technical education, using readouts in cognitive, affective,
and psychomotor domains (Drumméngd and Vitro, 1974). :

o

N ’

Creativity in industrial arts was investigated by Clay (1965).
After developing and verifying an operational definition of
the term, Clay constructed and administered an inventory

to a random ‘sample of 3297 Michigan junior and senior high
schools industrial arts instructors. The findings revéaled

a crossover effect in that while junior high school teachexrs
in multiple area laboratories indicated greater encouragement

e o cre;tive behavior than junior high sghool teachers in

limitel! area or unit shops, senior school teachers

had exactly the opposige’ tendencies. Clay also identified
a relationship in thatf teachers emphasizing the self-
realization objectives of industrial arts tendad to encourage
creative behavior more than those who advocated skill

development}and/or interpreting of industry.

t ® ’

Irvine (1968) pursued the definition of creativity in terms
of identifying the -relationship of creative thinking to

aptitude, and overall industrial arts performances of

high school industrial arts studénts. Using data obtained
from 177 scores on the Torrance Tests of Creative Thinking
and the Differential Aptitude Meetfanical Reasoning Test,

he concluded that creative thinking was a separate ability
from those investigated. He also noted that industrial arts
programs were geared more to verbal than figural dimensions
of creative thinking ability.

RELATIONSHIPS AMONG

LEARNING PROCESS VARIABLES

Some of the key psychological principles affecting learning
is contained in-pPierson's (1974a) monograph. This overview
of research findings was specifically conducted as part of
an industrial arts-curriculum project and deserves the
attention of industrial arts learning process researchers.
Pierson emphasized a holistic view of behavior in which

each act is understandable only in terms of its context.

As such, the model is considerably antagonistic to much of
the competency-based curriculum disection activity. Initially,

- .
. $ s 3
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concept learning also may seem at vargance with competency-
based efforts but it need hnot be so. Much of what research
evidences about concept learning (Clark, 1977) can in. fact

be incorporated in curriculum-based instruction (CBI).
Likéwise, the Piagethian principles outlined by Gore and
Schwaller (1977) also have direct application to industrial
arts and to CTBI. A comprehensive overview, albeit a

brief one, of learning process and motivational variables was
synthesized by Rosser (1976).

Vogel (1968) compared the effectiveness of common methods

of teaching electricity in a study encompassing*lZSO junlor
high school students. He sought to attribute performance
differences to method, teacher, or classroom variables. His
findings’suggested that student achievement was affected

more by teacher variables than by the other factors,. although
method variables explained some differences. Teacher
subject matter competency in terms of college credits
received, also -affected student achievement. Since class
size was another important process variable, Olender and
Dyrenfurth (1979) reported the findings -of a literature ';/

L]

search and survey synthesis and concluded that the available
" research was more provocative than explanatory. Despite

the difficulty in identifying .the specific influences of
class size, it was clear that some mechan}sm was operating.

Three additional studies involving a facet of creativity
sought to document learning process variables. Abromaitis
(1969) examined the relationship between adolescent creative
ability and the ab111ty to perform, or-the motivation toward,
typical industrial arts activities, geacher creatlvity

also was investigated. 1In a seemlngly contrédlctory finding
the data showed that the twoerelatively: noncreatlve teachers
were significantly more successful 1n.select1ng creative

and noncreative students (as measured by the Torrance

Tests of Creative Thinking and a Creativity Rating Scale) |,
than were the two creative teachers. Addltlonglly, Abromaitis
found a limited positivie relationship between creativity and
IQ and another between teacher ratings of: student creativity
and student industrial ,arts achievement.

Rather than investigating the effects of creativity( Babcock
(1969) studied the effect.of problem solving on creative
thinking and visual thinking ability. The studw, which used
a random assignment of college students to treatment groups,
showed that creative problem solving -- in a descriptive
geometry clgss -- did not. improve visual thinking abilities
but enhanted creative thinking. (w
’ .

/
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“Pursuinthhe‘effects of treatment on creativity, Joynher (19#%)

carefully structured a two by two, posttest only design that
matrixed high:and low intelligence against structured and
unstructured design problems as treatments.. Neither treatment
method nor intelligence yielded significant ‘results. Anal%gis
to identify interaction effects also failed to surflce .
significant links. The reseﬁrcher concluded that both )

high and low IQ studepts can 'achieve equally well in situations
requiring creativity and that structured and unstructured °
design problems may be employed for both categories of
students.

Epansfer

In a study using seventh grade industrial arts students,
Waisner (1970) identified conditions which would facilitate
transfer of learning. Subjects performed better on the
transfer task if they had performed a previous learning
task. Somewhat swrprisingly, however, an increased number
of performances of the initial task did not improve transfer
performance. The complexity of the initial learning task
was not related to subsequent ability to master a transfer -
task of moderate complexity. Nor was the quality of the
project produced on the transfer task significantly related
to the compléxity of the initial learning task or to the
amount of time spent on practicing the initial learning
task. However, there was significant interaction between

practice time and task complexity.
o ) N

]

1

Laboratory-Achievemen€ Links

Francis (1973) found that measured laboratory performance

was correlated significantly with achievement in a college- |
level electricity olass. Armbrust (1969) identified@ non-
verbal factors relating to success in a high school bgginning
drafting course. Nonverbal intelligence trgitsl,abstract
reasoning, spatial relations, and mechanical reasoning
accounted for 36 percent of the variability in drafting
course grades. Medium to high levels of two or mdre of

the traits typically were presen§ among the successful
drafters. Previous industriald® arts experience and
chronological age were negatively related to success in the
drafting course. As might be expected from Armbrust's
findings, a later investigation of the relationship between
success in woodworking and differential aptitude test scores
by Cliffe (1978) ffound that significant positive correlatlons
existed. ‘
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Spragling (1974) studied ,the relationship tweén laboratory
exp¥riences and performante in a college lével basdic
electronics course. He found that performance of laboratory
activities had a positive effect upon the cognitive ,attainment
in electronics. However, the number-of hours devoted to
laboratory activities were negatively related to the cognitive
scéres attained. While this study was not conclusive,
it provided provocative evidence that college industrial
education courses might consider experimenting with a
smaller number of lab hours when cognitive attainment is
the primary goal.

<

¢

In a study which cut across areas of teacher education and
student performance, Johnston (1974) investigated over

two thousand students enrolled in industrial arts machine
shop and vocational machine shop programs. Achievement

test scores attained by the students served as the criterion.
The industrial arts students and vocational students did

not differ significantly in terms of test scores. The amount
of industrial work experience possessed by the teacher was
not significantly related to mean scores attained by
students. The number of years of teaching experience and

the academic preparation of teachers also were found to

lack significant relationship to student scores. This

bit of evidence, if it can be replicated, provided persuasive
arguments against many of our traditions. One could argue that
the achievement on a test is not the appropriate criterion
for success in a machine shop course. However, it seems to
be one valid measure; we would expect any real differences

to show up with a sample this large. Thomas (1968) found
that high school industrial arts experiences were related

to performance on a test of manipulative ability. Senior
high school boys in woodworking and metalworking demonstrated
higher levels of performance on several tests of manipulative
ability than were attained by students who had no industrial
arts experience. Interpretation of such results are, of
course, difficult since students who enroll in industrial
arts courses may well be those who have higher manipulative
ability.

Scott (1973) tested the effect of a concentrated learning
program on work habit 'skills, attitudes toward work, and
psychomotor achievement of eighth grade students. The
fifteen slide-tape presentations in the program did not
_increase work habit skills, attitude ratings, or psychomotor
achievement. However, the study identified a significant
relationship between attitudes toward work originally held by
the students and their work habit skill development, as

well as the increase in their positive attitudes toward

work. It provided an admirably concentrated program

-
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‘designed to effect change in an area of interest to many
industrial arts educators. The fact that it was not
- successful in terms of the measured criteria indicated the
s, lpng-term complexity of the.problem. N

o

-»
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Effects of Practice .

By employing random treatment assignments to five groups,
Asper (1969) investigated the effects of conceptual study

as compared to practice (physical activity) on the learning

of a manipulative skill. Both treatment groups received
identical video-taped content information. Asper observed
that while praxilogical learning increased with practice,

the curvilinear relationship ceased to be significant as

the percentage of practice approached 80 percent. He
generalized that 60 to 80 percent practice time represented .
the optimum for praxiological learning.

The interaction of ability traits and the distribution of
practice also was studied by White (1970). Senior high school
industrial arts .students were asked to learn a complex tracking
task under varying conditions of distributed practice. ‘White
reported that short, massed practice sessions interspersed
with long periods of rest to permit practice of the task

over a period of several days yielded better results than

fully massed practice in which the task was learned in a
one-day period. Performance on a test of visual-gspatial
ability was a better predictor of success on the tracking

task than was performancé on a test of kinesthetic sensitivity.

EFFECTS OF .INDUSTRIAL ARTS

Griffin (1970) identified the major relationships between
high school grades (GPA) for mathematics, science, and
industrial arts, and performance in industrial arts teacher
education programs. He also investigated the factors of the
number of industrial arts units taken and overall student
scholastic ability. Record examination of 273 college
student industrial arts baccalaureate graduates surfaced
significant relationships among industrial arts teacher
education grade point averages earned in technical courses
+ and scholastic ability interacting with mathematics and
science GPAsS; mathematics and industrial arts GPAs; and
professional courses and scholastic ability interacting
with mathematics and industrial arts GPAs. Negative
relationships were found to link the number of high school
industrial arts units to college industrial arts GPAs.
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similarly, a negative relationship existéd between GPAs earned
in college professional courses and high school industrial
arts grades. No other significant interactions were found.

In an attempt to assess the relationship between different

amounts and types of high school industrial arts experience

and performance in college four-year technology programs,

wells (1974) analyzed the records of 558 technology graduates

and dropouts. He found no significant differences between

the two groups of technology graduates, those without prior

industrial .arts high school experience and those with as
o many as five semesters of industrial arts, when compared

on the basis of overall achievement in college,  achievement

in technology courses, achievement in technological laboratory

courses, age upon entering the first technology course,

and the number of units accumulated before entering a

technology program. Nor were the effects of prior industrial

arts experience significant in predicting the tendency to

drop out or the number of‘éemesterfunits accumulated before

dropping out of college. Wells, therefore, concluded that

college technology students without industrial ‘arts high

school exposure achieved similarly to students with such

exposure and that industrial arts exposure did not significantly

affect the time spent exploring other college majors. He

was able, however, to predict technology student achievement’

on the basis of high school GPAs. -
Determining the influence of industrial arts on the career
awareness of third grade students was the focus of a study
by Goodness (1977). He found industrial arts to have a
significant effect on career awareness as measured by the
Worker Activities Test. He also indicated a significant
di fference between the amount of learning exhibited by high
mental ability compared to low mental ability students. He
concludes that mental -ability had a greater influence on
career awareness of third grade students than instructional
‘strategy. Elementary education was also the focus of
chorost's (1976) assessment of the contributions of New -
York City's Career Awareness Program to reading and mathematics
achievement. The instructional vehicles employed were the
Publishing Activity Center and the mobile industrial arts
unit. Teachers reported favorable results for both treatments;
pretest and posttesting indicated career awareness increased
with the use of the mobile unit.

spencer (1969-1970) investigated the effects of industrial
arts in terms of its contribution to secondary school
students® understanding of industry. The study demonstrated
that students who studied industrial arts scored significantly
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higher on the Industrial Understanding Test than those’ who
had not. However, a relatively large number of semesters
®f industrial arts” exposure (five or more) was needed before
‘significantly greater achievement was evident. Teacher
emphasis on the objective was found to impact directly
- and positively on student understanding. The variables
of general or unit shop exposure were not found to be directcly
related.

Like the preceding study, Pierce's (1973) investigation of
. the relationships between industrial arts and mechanical
‘aptitude was not particularly supportive. Students with
industrial arts experience,.-even those with longer or
earlier exposure, revealed no higher mechanical aptitude
than those without such an opportunity. While' taking
woodworking produced no increase in mechanical reasoning,
space relation, or manual dexterity, participation in
drafting helped space relation and abstract reasoning.

-

rd
°

Jageman (1968) investigated the values of industrial arts
experiences for mentally Yetarded girls and boys, ages 1l
to. 15. Subjects were randomly assigned to an experimental
v group which received a ten-week, 45-minute industrial arts
experience; a comparison group received hHomemaking and
maintenance experiences and a control group remained in
" their special classrooms. After ten weeks, no significant
gains were noted in personal and social adjustment, perceptual-
motor development, academic.achievement, or work habits and
attitudes among the groups. It may be, at ten weeks is
_ too soon for differences to emerge. owever, rmgst educators
would like to feel that 37% hours is Bufficienf for a.
" program to make a difference, especially when the measures
are undertaken immediately following treatment. '

SUMMARY

‘Perhaps in no other section is the lack of an overall system
or structure on which to frame research more obvious than

in this one. The research investigating problem solving,
organizational patterns, special needs factors, psychomotor
behavior, and creativity all were major directions of research.
Yet the studies in each area tended not to form a coherent
or cumulative picture of what we know about learning in

each particular sector. For example; the opportunities

for rgsearching the various orgdnizational patterns of
industrial arts, the differential effects of curricula
ranging from specifi~ to general, the comparative effects of

curricula favoring breadth versus depth, and the various
sequences of curriculum presentation all are largely unexplored
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While a considerable number of studies did address psychomotor
learning, they did so without significant reliance on an ;
overall taxonomy such as is available in the cognitive domain.
There appeared to be no widespread acceptange of any* of the
alternative psycho/sensory-motor taxonomies that presently
exist. For a field that is so conderned with practice and
"hands=-on" applications of learning, it seems strange that

this particular area has not been investigated more thoroughly.
Many of the variables in the cohtexﬁ of learning pfocesses
were researched. Yet, in the absence of some overall
research scheme, one cannot identify which relationships
are yet to be researched. The mere quantity of the individual
variables reviewed to date, and the possibilities broached

by their permutations, points out rather clearly that,
research efforts have just begun. The challenge is to
formulate ,a large scale picture of key variables that

operate within the environment. However, while the proceding
is imperative, it would bé foolish for the profession to
believe that a process that is so dependent on technological,
situational, and individual characteristics can ever be

fully explained in terms of a learning theotry that neatly
allows us to make necessary decisions that teachers have

to make daily.
b

2

Our major concern is that many of the research efforts seemed
to reflect common methodological errors. These errors
include the failure to maximize the systematic variance,
develop measures of sufficient sensitivity to measure
anticipated effects, and design investigations in such a

way as to yield answers to real questions. The result is
that the profession has relatively little empirical evidence
to support its aspiration. Clearly it is incumbent on those
who guide and conduct research to tighten the controls and
encourage more careful ‘procedures.

Among the areas that would appear of most significant promise
for future research is the one of laboratory-achievement links.
In conjunction with this, the effects of practice need to

be more carefully investigated, as do the overall effects

of industrial arts.

what is the long range impgct of our curriculum? The guestion
is particularly difficult to construct and, certainly,

+¥ cannot easily be done in retrospect due to the difference
between practice and what the b€st thoughts of the profession
would suggest as being the ideal program. Since an ideal
program is seldom found in reality, we cannot use extant
measures to identify what the effects of such a program are,
at least not in an .0 poet Murto way. We would note that,
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a8 in‘many other educational fields, the systematic study of
the longitudinal effects of industrial arts is not being
documented. With the increasing significance of the basic
education thrust, it would appear that -- if, in fact,

we can document longitudinal effects -- the significance

of industrial arts would be enhanced in terms of contributing
to technological literacy. We would then be on a-more solid
basis than we are presently with our exhortations and
attempts at inductive reasoning. The challenge faced by the
"profession is simply to‘%emonstrate°that it, indeed, has the
kind of impact that it claims to have. ) '
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INSTRUCTIONAL MEDIA, METHODS, AND MATERIALS

This section reviews studies dealing primarily with teaching
- techniques. This general area of research has been popular
in industrial arts education during the , ast decade.

Because of the breadth of the area, the variety of subject
arvas concerned, and the educational levels involved, '
selection and classificatlon was extraordinarily challenging.
Of necessity, individual studies received only brief menticn;
constraints of time, space, and accessibility served to limit
the number of studies reviewed.

The reader is encouraged to check throughout the section
for studies of interest, since the classification scheme
may not generally be agreed upon. The primary categorizational
approach has been related to methodology rather than subject
matter. Consequently, individuals interested in research

on ways.of teaching.drafting, for example, will need to
review virtually the entire section.

Particular concern is noted regarding the sampling of

studies to be reviewed. This section is heavily dominated

by dissertations and most of the reviews had to be completed
from the abstracts. Serious researchers in instructional
media, methods, and materials will want to explore thoroughly
those studies in their area of interest,

L

INSTRUCTIONAL METHOD

Different strategies for organizing the instructional setting
have occupied the interest of industrial arts researchers

for some time. Dukes (1974) found that achievement test
performance could be increased by focusing student attention
upon specific critical portions of the .nstruments during ¢
instruction on the micrometer and vernier caliper. On the
other hand, in teaching orthographic projection, Papp (1969)
reported that the whole method and the part method >f solv ng
these problems were equally effective in developing the
ability to solve graphics problems and understand technical
information and spatial relations. In teaching basic
electronics, Chawhan (1973) found that students ledarned
equally well with instruction which was based on prerequisite
principles or conceptualizations, In contrast, Clark (1371) ?
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preeenteg orthographic pr%jection to sixth grade students by
two methods: (1) prerequisite information and principles
.- and (2) Visualization. The group raceiving prerequisite
s principles aghieved significantly higher cognitive test
- + scores and required fewer units of instrugtioh te attain
the criterion level of performance. Specific recommendations
for the organization of instruction can hardly be made on
the basis of the contradictory findings of research in this
area. . 0

Zabcik (1969) q;ilized criterion programming to teach a e .
. college ~-level gourse in industrial materials angd mgnufacturing

progcesses. Instructors and students found the criterion

programming procedures efficient in terms of the time

required for learning; however, students reported that .

their interest declined when the entire course was organized

to -attain criterion: performance levels. Conventional lecture-

demonstration laboratory instruction and criterion programming

were found' to be equally effective teaching procedures. '

-]

Actiye participation in laboratory.instruction is a traditional

area of emphasis in industrial arts education. Asper (1969)
¢ found that increasing the percentage of overt (as compared to
‘covert) activity increased praxiological learning. He
recommended that overt activity should exceed 60 percent
of instructional time; diminished effectiveness of added
overt activity occurred when it exceeded 80 percent of
instrﬁctional time. Thg impPortance of concentrated practice
alsc waslnote by Crystal (197%), who found that masse
practice was sUperior to distri' i~ed practice in the -
development of manipulative ski... However, this difference
was not significant at the ‘retention level. Evidence
reviewedshere seems to support the conventional practice
of emphasizing laboratory activity and practice in industrial
¢, arts education. ©

A frequently overlooked organizational variable is the level
of gontrol ,maintained by the teacher in the classroom and

" laboratory setting. - svendsen (1970) studied studant contrnl

. practices.epployed by successful indust¥ial arts teachers and
cencluded that .additional emphasis should be given to teacher-
student relationships within the preservice and inservice
teacher education prograns. Considering the importance of
classroom control, it is surprising that only one study %}s
identified for review in thlo area.

Oakley reviewed research on compressed speach, described
techniques for speech compression, and recommerided that
compressed speech »ne substituted fcr recorded speech in most
midiated instructicnal presentations. The reviewers have

4 . é.
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been unable to locate later examples of the use pf compressed . _
speechnas a presentation technidque in industrial:arts . @

aducation, despite Oakley's promiaing finding and the
research in other areas using compressed speech (AIAA, 1971~
1973qg) .. ‘ ! . . 1

[

INSTRUCTIONAL MEDIA
? ¢

Teacher recruitment has been a major problem in industrial

arts education for some time. It was the subject: of a

methodological investigation by Young (1969), who compared

the effectiveness of printed brochures and sllde-tape

sequences for presenting career information. Both methods

were successful in increasing.knowledge of industrial arts

teaching and in improving attitudes toward the profession;

they were especially effective for the higher ability level

students. The’ methods did not demonstrate differential

effdctiveness. Morris (2?971) developed guidelines for

organizing pictorially programmed instructional hooklets by

administering a Q-sort instrument to eighth grad? students. .

Actual student opinions on content, mechanical organization, .

and utilization of the booklets provided the basis for the

rqcommendaiions of this unique study. ;

2.

L 4
. 4

slides and Other Media '

Photoyraphic’ slides have become common means of instructing.
in industrial arts educaticn. Research in their effectiveness
haq'occupied a number of individuals. Representative samples
nf thelir worx are reviewed below.

Henbin; (1969) compared slide~tape presentations with
teacher-presented demonstrations in teaching junior high school
graphic arts «wlasses,. Performance on procedure tests was

rrgyual for groups treated by the two methods; the teacher-
presonted demonstration résulted :n bigher levels of learning
of terminology and procedures and in superior pérformance in
graphic arts aperations. Amelon (1969) reported mixed

results in a comparison of slide-tape instruction with group
demonstrations requiring more instructional time.

P&Btﬁurdghiv slides and three-dimensional models are freguently
dned in combination, or they may appear to be interchananable
in some instructional situations. MZCage (1970) ured
}:ht)t.t)&;xrlphln. slides supplemented by realisticimodels 1n

toachiag descri, tive geometry at the college lovel. Atudents
preferred the experimental method over conventional i1astruction, )
increased their ability to visualize using that method and
- 'I-‘; -
P
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gttainad higher weekly quiz scores using the experimental
method. The experimental method took addft&ﬁhal ‘time fo:
presentation; howev&r, this_ was considered worthwhile-saiace
- increased leaynin and motivation‘were Ppresent ur-‘er '
. expetim@ntal coné?tions. Crowder (1968) develo; i slicres .
T and assembly mddels as’'an alteénative to traditiv. al yeneral
‘. shop instruction. 1Initial lehrning and retention were
' higher when the experimental materials were used with public

school students. ' ¢ _ ' "o

~

« ., Films ' e . o ' \
A wide variety of film-formats 'is now available in industrial

- arts education; several of these have been the subject of
‘ research. Filmed presentations were found to be equally
. - effective as live presentations for teaching machine operations
in terms of’ achievement, retention, and the need foxr
instructor assistance (Cushlng, 1971). Instructor-made
films required less. supplemental instruction than was
needed when commercial films were used. Kruppa: (1968)
found instructional films generally effective in teaching
irtroductory woodworking, though occasional .differences
among . Qungoups attained siynificance when ovérview-film,
demonst‘itlons were compared with- tradxtional teacher

by

1e

demonstrations. ' . )

-~ Subpiementing conventional instruction in electronics with
eight-millimeter, single-concept films improved injtial"
learning and retention (Dennison, 1970). Hess (19697)°
compared lecture-demonstration me%hods with single concept
'£ilms in instruction in goodworking safety. When the overall
safety unit was considere¢d, the treatments were equally &>

,effectlve in terms of 1n;t1al learnlng, retention, and the

development'of desirable safety attitudes. ‘When the results
were analyzed by individual machines, only one difference
was detected: the film-lecture method led to higher

levels of leaxning and retention of band saw safety theory.
Morril'l (1970) found initial learning 3nd retention of
instraction in’ a lithography unit equally effectiye when

conventional insfruction}qnd filmstrips were compared.

-

-

Overhead Projector Transparencies

Perhaps *he most basic educational technology device in use
today is .the overhead projector.. Rclativoly little research
has been done on the values overhead projedtors have in the
industrial arts setting, The use of {ransparenties for
overhead pro; ection as a supplement to oral instructidhn
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. guidelines: for application in industrial arﬁf are needed.

‘~"‘ Y ' ’:
yieided.higher achievement test scores than those atéained
by verbal instruction-alone (Fleming, 1969). Muns . (1969)
compared overhead projectuals and a transparent projection

.

box as media for teaching orthographic projection in his

study using college students. Conventional instruction- &

wds ubed with one group; the convehtional instruction:.was
supplemented with overhead projectuals and the t'ransparent
projection box with the otbér group. .The methods were found

to be equally effective in teaching orthographic projection.

In view of the contradictory finfings, it appears that
additional research should be done concerning the e¥ffedtiveness

.

of the overhead projector. In addition, rescarch based

®
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_programmed lnstruction ' )
: ' ~ : ' -
One may question the inclusion of programmed instruction - #

under,the category of instructional media, since it impliés"
a carefully.seguenced series of information and experiencés;g
designed to lead the ;ndividgal through the learning experience
in the most efficient manner. Since a number of experiments
compared programmed instruction with mediated instructioy,

the decision has been made to include it here. - g

Since, i.s8 appearance on the educational scene, prggrammed
instruction has stimulated researchers to a variety of studies
concerning its applicability in industrial arts education.
pryor (1974) compared programmed instruction and conventional
teacher instruction in  teaching safety to secondary school
students. 1In terms of initial learnilg, the two methods
were\equally effective. However., students who used the
progfammed materials demonétratqd significantly higher
retention of the sarety information. .Bdckman (1971) found
programmed instruction and lecture-discussion methods to be
equally effective in terms of retention 3f metallurgical
concepts among students in a college level course, despite
some significant differences 1in initial learning attributable
to the choice of method. programmed instruction was considered
to have substantial advantages in teaching groups composed

of individuals with widely varying abilities. smith (1970)
compared programmed instruction (with and without supervision)
with lecture-demonstration instruction in technical drawing.
The three m2thnds were equally cffective in terms of initial
learning and retuntion. '

Q0

Frogrammed instruction also has been applied in other aontpantn,
For exgmple, Seal (1969) compared programmed instruct ton

Keyed to single-concept films with traditional lectuvre-
demonstration procedures in teaching beq}nninq wolding to

S T
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college stddents. While both methods were effective in
‘&ttaining course objectives, the modified programmed
instruction method yielded higher lavels of welding, 1
performance. Warner (1960) reported thag programmed
instruction could be, used. effectively in)teaching metalworking
information units to junior high school students. Both-
students and teacherg demonstrated positive attitudes toward

.the machine-presented lessons. Lundy. (1968) found linear

programmed booklets more effective than sound filmstrips
in termg~of initial learning in college freshman automotive
electricity. The two.methods were equally effective ' in

« terms of reteneion and ‘when the results were analyzed by a

subtest. -

r

¢
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.. Multimedia ° ) ’

.

In many instéqces, researchers have attempted to evaluate
thg effectivegess of teaching strategies utilizing more
than one medium. Some of these have been quite well’
integrated; others are aggregates of various methods. .
True multimedia research is still in its dnfancy in . "
industrial arts, but a number of. worthwhile studies .

are reviewed 'in this sec@& . Henak and wright (AIAA, .
1971-1973q) described a system for. utillzlng,teacher-prepared
multimedia materials in a manufacturing course, Their

system provided for the use of a wide variety of media to
integrate concepts'throughout the college level course. )
Rudisill repurted the development and utilizatlom of audio-
tutorial instructional systems for an energy systems course.

A team of 30 undergraduate students was found to be ,capable \
of produc1nq effective 1ns;ructional packages when. they )
received appropriate guidance from practicing profeSSLOnals.
Field testing with junior high =~hool studénts valldated
the audio-tutorial system (AIAA, 1871 - y97sg).'

<'kudio tutorial instruction, utilizimng slides, tapes, and
integrated sets of laboratory experiences,. has foudd its
widest . appllcatlon in electronics: Brown (1971) .found
raudio-tutorial and conventional lecture-laboratory techniques
equally effective 'in termd of student ac¢hievement in college-
level electronics. However, the audio-tutorial technigue
resulted in a . saving of instructional time. Reteria-Garrido

"(1974) compared the effectiveneks of programmed instruction

and audiovisual tutorial instruction for teaching- .electronics”
technology. Both instructional methods were equally '
effecttive when dchlevomcnt was the criterion. The effect

of the two teaching methnds was not differentiated across
Qbility levels. .



* JIn a related study. Kickefski (1975) found the audio-
tutarial system to be an effective method to teach descriptive
geometry concepts and principles. Students performed equally
well when .taught by the audio-tutorial system or by the
traditional lecture-demonstration method; however, students
preferred to learn by the audio-tutorial systemn.

- 3

Self-instruction
. N & n . '
. A self-instructional system for teaching orthographic projection
reduced the amount of time required for the subject to be
~ conducted in the visual classroom approach. The achievement
. of the two groups was no® significantly different’ (Freschet,
) '1969)., Hird (1977), using college~level graphic communications
_ étudents as subjects, compared traditional lecture-demonstration

. - methods with an individualized system of presentation for
a series of 25 units of instruction. The two.methods did
“not dlffer significantly in terms of learning, time required,

. or the quality and accuracy of.projects completed by the
students. Hird recommended that the study be replicated
using a larger, more diversified sample, with provision

. for studying the effects of instructional constraints upon
overall achievement. _ :

'3 - .

. Self-paced instruction was more effective than the traditional
method in teaching*woodworking safety and reducing the
instructor's ‘time devoted to safety instruction. However,
the two methods were equally effective in terms of the
safety of the actual practlces employed in the labo:ratory

fg ABeckman, 1969). Self- instruction via programmed units and
lecture-demonstration generally were found to be equally
effective in increasing the ability to visualize spatial
relatiens (Campbell, 1969}. Hoch (1960) compared scheduled
and nonscheduled administrations of a programmed text ir

. teaching fifth grade-students. The two methods were equally ’
effective in terms of initial learning and retention. When %
the results were  -analyzed in more detail, no differences
atfributable to methods of instruction were identified
between péys and girls or among either low or high abilaity
level groups. :

[}

-

Videotape Recordings and Télevidion

. ) .
A live classroom demonstrat.on was found to be more effectiye
than videotafe presentations in a college ceramlcs course
when initial learning was the criterion; this Jdifference was
not significgant when two-week retention was the criterion
{stafford, 197%5). when the - effoLtlvene s of videotaped,
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‘closed circult ‘television demonstrations was compared with
the conventional presentations in ‘teaching basic metal
casting, Orr (1970) found the videotaped technique to be ) :
effactive in reducing the number of casting attempts required .
to complete acceptable projects.. In addition, the videotaped
.+ demonstration resulted in a savings of time. These findings
are similar to those of Baron (1968) who found videotape
recording to be as effective as conventional instruction
in teaching a psyehomotor task. The two were equally
effective in communicating cognitive information to students
: of high ability. The videotaped presentation was less effective
‘ for lower ability students when the criterion was retention
of cognitive information. . ‘

nelevant videotape recordings may be used to improve the
effectiveness of substitute teachers.who do not have subject
matter expertise .(Thatcher, 1970). 1In addition to effective
teaching-learning performances, which frequently do not
exist under substitute teaching situations, it was noted
that discipline problems were substantially diminished
when videotape recordings were available and used in the
mechanical drawing classes.

Reinhart (1974) compared the effectiveness of slow scan

. television with conventional television as media for presenting
principles of electronics. _The slow scan.television method
yielded significantly higher post test scores than conventional
television. It was concluded that slow scan television
could provide an effective and low cost method of teaching
electronic fundamentals. :

-

0 1}
Simulation

Numerical control is an area where simulation appears to be
especially promising., Umstattd (1970) found that a simulator
could be used to provide effective learning conditions for
college students in numerical point-to-point programming. o
He suggested that the simulator could be used for initial
learning, practice, and in situations which did not include
actual numerically contrblled machine tools. 0Olling (1974)
N compared the effectiveness of computer verification and
instructor verification of numerical controlled programs
Heveloped by students in mechanical technology. Performance
on an achievement test and programming performance were
criteria in the study. Since both groups performed equally
well, it was concluded that a computer is not essential in . (/
teaching programming principles. Pine (1973) found simulation
and nonsimulation equally effective ih teaching numerical
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control concepts to high school students. Achievement,
program writing ability, and attitudes were not affected
by the methods tested; however, teachers exerted differential
effects on all three outcome measures.

In a study with high school students, Smith (1974) sought to
determine if computer simulation games were effective in
facilitating learning and if elemente of the cognitive

style of the learner could be identified as related to
success in learning from games. Those whose individuality
scores wdre high learned especially well through simulation
games; all groups learned significantlY’thrqugh the games.

Laboratory Methods ' .

A comparison of the traditional individual pyoject method of
teaching industrial arts and the enterprise method of group
activity found achievement when the enterprise method. was
used (Gebhart, 1971). Retention™was not significantly
affected by the choice of instructional method. Brown (1977)
compared the individual project approach with the exercise/
experiment approach in secondary woodworking. The two
methods of instruction did not yield differences in
informational achiévement, retention %ﬁ information, or-
attitudes held toward woodworking. The project method
resulted in a higher degree of student enthusiasm than was
displayed in groups receiving the exercise/experiment treatment.
Achievement, retention, and attitude toward the subject

did not differ significantly agross two treatments (project
and exercise/experiment) used 1n a college-level wood )
technology course (Landers, 1972).

Lecture-demonstration techhiques with separate laboratory

work were More effective than either the laboratory or
modified laboratory méthod when teaching college freshman
engyineering graphics students (Holt, 1970). Finch (1969)
compared the effectiveness of equipment-oriented, textbook-
oriented, and programmed self-instruction methods for teaching
automotive troubleshooting. Knowledge and attitude
measurements 8etected no significant differences among

the methods. However, the method utilizing equipment

required less time and yielded a higher level of troubleshooting
performances than the other two methods. T

1n a study using freshman industrial arts majors in a
Aesign class, Kaumeheiwa (1969) foand that the use of the
a=+1al concrete object anu the use¢ of an abstraction
(vnrt:al stimulus) were egually effective in frroducing
fluency and flexibility of ideation.

\./’ b
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The direct discevery approach was found to be more effective
than direct Hetail in developing problem-solving '
competencies in basic electricity (Brenner, 1968). Training
in listening was fqund to be effective in improving
achievement and retention in college~level teehnical drawing

~{Broadhurst, 1969). L .

Competency~based instruction increased cognitive learning
in ceramics in a comparison with traditional instruction
at the university level. Products produced by the students
receiving thg two techniques did not differ significantly;
students responded positively to the competency-based *
approach (Burnett, 1974).. Schmidt (1974) found that !
behaviorally stated learning objectives in a college
welding course led to significantly higher levels of
knowledge. However, the performance test did not indicate
a différence at.ributable to the behavioral statement of
objectives.

4

When compared to traditional elementary education approaches,
construction activities increased achievement scores of
science students in fifth grade (Downs, 1968). Logan (1973)
found that construction ,activity in a third grade science
unit on simple machines increased acliievement as measured

by test scores.

Groves (1970)' found that commercial background music tended
to create an improved learning environment in college-level
engineering graphics classes.

Instruction in the metric system may proceed by using the

metric system exclusively or by relating it to the conventional
system of measurement, Both methods are effective in terms

of immediate learning; the exclusively metric method led

to higher retention for students of hlgh mental ability (Brooks,

1974).

*

Teaching Strategies

McLaren (1974) compared different teaching strategies, «using
selected industrial arts activities, upon the skill

awareness of fourth grade students. Achievement and retention
scores were influenced as much by a student's mental

ability as by the teaching methods; no difference in
accomplishment could be attributed to the choice of

teaching techniquce. Lolla (1973) did not find different
effects of methods of teaching tactual- v1sua1»pe*ceptxon

" to ninth grade students. In fact, the students with high

visual imagery experienced a decrement in performance as a

*
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result of the instruction. Criteria in tlHis study were
tests of mechanical reasoning and space relations. Written.
comments from the teacher to the student, whether positive
or negative, did not change student attitudesd of self-
expectation in a study by Smart 11974). ' ’

significant interactions were found between two personality
~#ariables (general activity and friepdliness) and instructional
method (programmed or instructor-led) in terms of cognitive
"learning (Haskell, 1969). Restraint, emotional stability,

and masculinity measures were related to performance on the
achievement test. The two methods of instruction (programmed

and lecture-discussion) were equally effective.

Jasnosz {(1969) found visual communications to be a more

effecfive.method of teaching design to industrial arts
students than the traditional graphic arts approach.

MATERIALS

Written instructional materia}s were found to be more
, effective than lecture-discussion or laboratory activities

in concept learning (Caley, 1969).

Mastery of concepts

from written materials reduced or eliminated the need
for additional instruction through leqture-discussion or
laboratory activities. Pufahl {(1969) compared the relative
effectiveness of three types of printed instructional material:
text, text with achromatic visuals,
visuals. Students who studied text only materials spent
the shortest period of time with them but scored lower
on an achievement test. Students with the chromatic visuals
scored highest but spent the greatest amount of time
with their material. An interaction effect was detected:

: students with higher mental ability did better with black
and white visuals; students with low mental ability did

better with chromatic illustrations.

and text with chromatic

pevelopmental activities directed at the preparation of
instructional resources approach were emphasized at times. For
example, Allen and Hinrichs (1975) prepared a manual to

assist the classroom teacher, in organizing research and
experimentation activitie? in. industrial arts activities.

a2 student workbook is inc

uded, as weil as laboratory

activities and content outlines for ihstruction. Barcn ot al.
(1974) dcveloped an 1ll-unit teachgng guide for mass

production activities im industrial
(1972) presented an integrated view
methodologies in the implementation
Mediated presentations and learning

k)

7

arts classes. rreitz N

of the role of ‘instructyenid
of curriculum innovation.
packages are an integral



® - »

part of .the industrial arts teacher education program at
the Univergity of Alberta, both as techniques for imparting

‘knowledge and as methodelogies ta be mastered as professional

competencies.

-

The value’'of illustrations in instruction sheets was
substantiated by Herr (19270) who used the sheets to supplement

. closed circuit television presentations in college-level

graphic arts.

SUMMARY ' ~

.

Research in instructional media, methods, and materials

in industrial arts education is almost impossible to
summarize. We have attempted to provide relevant samples
of fhe kinds of work whi¢h have beem completed during

the period under review. It has not been possible to

draw substantial generalizations from the body of research.
The reviewers are led to comment that the design of
research dealing with instructional media, methods, and
materials needs to be strengthened if generalizations

are to be attained in the future. Controls need %o be
applied with greater rigor, instructional treatmigts need

to be developed with greater attention to theoretical concerns,
and the conduct of experiments needs to reflect contemporary
educational practice where this is possible. It also

may be that this is an area where research needs io expand
beyond the traditional dissertation involvement. '

The selection of appropriate methodologie$ for specific .
purposes is a matter of interest to every educator. Maley
has been*a leader in designing industrial arts instructional
patterns which apply a variety of organizational methods tc
their best advantage. His choices of methodologies are.
based upon a careful analysis of the content and purposes

of industrial arts (Maley, 1973). The example provided

to the profession by Maley is one which others could do

well to imitate. Concerted long range efforts such as
Maley's are needed to develop a coherent body of knowledge
on the application of instructional media, methods, and
materials in industrial arts education. \
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STUDENT PERSONNEL AND GUIDANCE

Considering the extent of the career education movement
that emerged during this period, it is surprising that

a greater number of studies investigating the guidance

characteristics of industrial arts were not found. The
studies that were identified related to* occupational

choice and studént characteristics, Several dealt with
guidance related effects of indastrial arts, including

? career maturity, drop-rout rates, .and vocational perfofmagce.

1
1

OCCUPATIONAL CHOICE

Meehan (1974) investigated preadolescent precursors to
occupational choice in order to determine  the effects of
twenty selected personal and environmental factors on
student selection.of eighth grade career exploration
courses. He reported that such course selection was
explainable, but only to a limited extent, by the effect
of the selected factors. Furthermore, neither the target
occupation's salary nor achievement on discipline subtests
proved to be of significant use in predibting‘course
selection. Crump's (1968) study of Arkangas' industrial
arts program algo was not particularly useful in explaining
student decisions to enroll in industrial arts. He found
the primary fédctor in such decisions to be. student choice
which operated independently of counselor and industrial
arts teacher influence. ’

.

Using an ‘indepth analysis of a smaller sample \n=181), West
(1969) sought “o determine the effects of an eighth grade
IACP course on students' occupational choice and interest
in work areas related to that choice. Traditional classes
' 3§}well as students with.no industrial arts exposure
etved as comparison groups. Ohio Veocational Interes?.
urvey (OVIS) instruments provided data that, when
Yadjusted for differences in ability and achievemcnt,
suggested that industrial arts did not have a significant
N influence on how clearly the students understood their
interest in occupational wotrk areas.

81 -
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‘of teachers-in-training at Iowa State University. Most

-

STUDENT CHARACTERISTICS

Comprehensive high school students enrolled in power-
automotive courses were surveyed by Pendleton (1973) o
to determine their general characteristics. Major flnd1ngs
included the identification of primarily a white'male
student group with a below C grade point average.

Family heads were mostly blue collar workers. Of relevanqe
to gquidance was the fact that student educational expectations
were found to be related to the educational and work level
of the family head. Salim's "(1970) analysis of why

students chooge, or avoid, industrial arts also provided
useful insights into the characteristics of the student

body served. He found that aptitudes, vocational interests,

and thé formal education of the father -each_ served to

distinguish between enrollees and‘those not cthoosing
industrial arts. : > .

At the post high scheol level, Chen (1977) conducted a ,
longitudinal study that documented the characteristics

of 172 university industrial arts graduates. The research
indicated thatygransfex students' overall performance was.,
significantly better for their last thrae semesters. ' .
than was- their entry performance. OQther 91gn1ficant
relat:onshlps were found between the graduates' final GPA
and student teaching grades and also-with their service:
ratio (years of service divided by years since graduation).
The latter characteristic did not vary significantly by
source of student entry, transfer from within, transfer
from outside, or freshman entry. Earlier, Jones (1972)
reported on a descriptive study of the characteristics

significant was his finding that (based on the use of the
Minnesota Tedcher Attitudé Inventory, the Otis Quick Scoring
Mental ability test, and several other measures) industrial

. education is noct a "dumping ground."

EFFECTS OF INDUSTRIAL ARTS'

Articulation between procram elements frequently is spoken

of in terms of being a desirable goal rather than a
demonstrable ¢ffect. In a study that partially addressed

the identification of such effects, Peterson (1973) comparc.i
the perceptions held'by principals, counselors, and apprentices
of various influences on individuals. While the results
supported critics who ctaim that educators have inaccurgte
perceptions of students preparing for vocational areas,

they also inctuded a positive c¢lement, that educators and
apprentices acarced on one factor: they perceived industrial

- 84 -
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arts and business educatién as being the most valuable 2
practical high school area to apprentices.
t

. Stock (1974) also sought to ‘document . some of the effects

wof industrial arts on post high school vocatienal education
performance. Hqwever, his data did not support the |
profession's contention that ¥ndustrial arts has a signiflcaﬁt
effect on subsequent vocational performance. With
reference to vocational performance, he reported that ¢
industrial arts experlenCe, in general, did as much for the
gyoup that took industrial arts as the academic program .
did for the group which took it. The gignificance of

such a finding needs ‘to be. interpreted in the light of

the difficulty of distinguishing between some stated
implications of industrial art$ and vocational education

at the high school level. For example, in the study by
Pendleton (1973), the opinion that industrial arts and
vocational education courses seemed more .similar than
different was expressed as an out-~ome of the observation
that‘high school industrial arts instruction tended to be
somewhat vocational in nature.

The literature reviewed did not seem to contradict the
position that, in addition to an overstatement of the

"effect potential" of industrial arts on subsequent vocatlonal
education performahce, the case for industrial arts
contributing to the occupational information and work
attitudes of its students also has been overgtated.
Certainly West's (1969) comparison of industtr4al arts,
'ACP, and nonindustrial arts groups did not conclusively

4+ -

contradict such a position. Nor did Norton's (1974) study
provide useful information to the advocates of industrial
arts. MHis investigation of the effects of industrial

arts on student attitude towards work resulted in the
finding that industrial arts did little tc affect student
attitudes towards work. in fact, a sixth =xrade non-
1ndustr1al arts group indicated a more favcrable score
than the traditional program. Two variat.ons of the
typical approach, the World of Work and a unified arts
program, did not yield different results either. Such
results can, of course, be attributed';o weaknesses in
methodology or lnstrumentaflon. However, one of Norton's
findings suggested the presence of another confounding
influence, namely, one of maturity and, 1nd1rect1y, the
out~of-school unintended learning that occurs. This may
be inferred from reporte that ., attitude towards work
declined as grade level increased.

The importance-of out-of-sehool influences was supported by
Hacbaugh's (1974) study comparing the career maturity

+

..
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‘abtitudes of IAEP, penvontional, ahd nen-industridl “arts s . -

students. UBing crited' Carcor Maturity “Inveatory Agfitudo - | *
gciilo® (CMI), Harbaugh indicated that, as cbatrasted te’the .~ - & ~ *
typo of industrial arts eeurse work, parefts' educati g@&*@ Ly sy o
attglamont was significantly relatod &g eag@a£'ma@uri§§ ‘ . -
attitude in a pesitive way. Using disadvantoyéd-studonts ° VoM
experiencifg twe diffdrent troatmeont modee {(pro-veeatienal & .. o
oxpleration verouo vocational training), a parallel study . S
by Cicchotti (1974) essgentialdy suppaxéed‘ﬁarbaugﬁ¥s ° AL e L

findings. Again, tho hypothesized effect of systomatic .. \J o QN
treoatmelt on career maturity ‘as measured by the CMI-° e ey
failed to be supported by-the data: .Hewover,- gn .additiong' 7 R
ingight emerged in’thag. rogardless'of tréatmght o¥ceontrpl,> & | T,
a signifiecant linéar rela W -

Ll
e

] tionship between the CMI pretest .. "
and readipg achievement seercs was identifibd. Whilo Rinew's’ , - V-
(1978) study wat Bimilar te Harxbaugh's and Cicdheeti?s. . , -
hic analyses feund small treatment attributable te“earveg ' 2, L
matutity.gains. Howevor, the percentages of varjance v )
aceoupted for de net provida any sighifipgant supbert 'for A v
our prefession's claims. Osgeed's (1977) investdgation . 3
documended a ‘'significant relatienship betweeh industrial . . (%
arts experience and careex tmaturity but.not betwedn . ' §\$ .
inddstrial arts program influence and edrocr.. . .¢ , 0
choice. These four -studies constifuted .a valuablétbeginning o .
for undorstanding the influonces of ihdustrial apgts; . SR
A detailed ‘retrospective ahalysis combined with an¢crientation
towards g@xperiments would serve .our-profession well. ‘ ‘
i L . . . T [ ' a ‘ *
The effed¥=J§véhdustrial arts compared to '@cademic and. - / . _
vocational turriculum on the pragbability of dropping wut = S
was investigated by Gadbeip |(1968). After magching twenty«;. R
four students according to an overall drepout poqggﬁiar" a
profile, students were followed through gradiations . . '
Gadbeis concluded that vocational and industrial: arts T
curricula had greater° holding power‘'than the academic '
tract. However, no,distinction‘was possible between

industrial arts and ‘Vocational dRucatipn. ,

. ¢

. . ) “® . : ¢
The ‘assessment of Kgntucky%sipractical arts program was conducted:
by Adams (1977) who measured teacher, student, counselor, , o
and principal attitudes toward the practical arts program and ..
student career development. She found ¢hat students with . ¢

“a practical arts experience scored higher on the assessment

of the ca.eer develOpment igstrument than did those who

were not in the program. Goodness (1978) also reported L

that industrial avts contributed to the canéer awareness of ,{
third grade stmdents. : :

- s ’ .
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_+. Industrial arts teache

" BUMMARY -

v . e &
re comprehensive eompilatiens q§ .
ce and. gounscling is Pbatained ‘in -the
¢ fuidanec in Induatvial Arto, Edueation
. for .the 708, 1t eutlines guidanee Functioens, sghoel
pregrams, teacher reles, materials deleection, occypatienal
oeriontation, and instruection in a terse, effactive manner.
rs alsoe will apprceiate ghe' list
lassified by subjeet g;ea‘relevance.

For tho most part.gﬁoweyer,gpg¥sonnél and guidanee rclated
studios are surprisingly scaree. There have been relatively.
Sew'studies$iavqlving voecational'echoice and .industrial arts.
For a field sthat has claimed to provide signifieant
.exploration and awaroness level activities in career
education (at least in four eof the USOE clusters),
‘industrial ‘arts has not eyidenced any significant degroe.
of interest in terms of- its impact o@}oedhpational heice
of students who have .experienced it. Neither of the two'
possible ditections for "such research have been axplored
‘to any significant extent. Both the contributions of
industrial arts to occupa;ional choice and the g@fec; of
oceupational choice eon industrial arts degerge'grqater

attentioen.

; " . . .o

ond of tho me the dustrial arts

2 ;elp@iansh&p to guidan
AGTIAS (1971) booklet,

3

of resource agengies €

.
R

¢

. -

.student characteristics have be
of studies. However, we are le
of industrial arts enrollees.
students in general oxr do they r
subset? Their.age, sex, and performance attributés are

not easily discernable. In terms of .the studies on the.
effoect of industrial axts, particulagly with respect to.
counseling and guidance, it seems appropriate to say that
our professiop, in fact, may have overstated its case. :

. Many of the benefits attributed -to industrial arts are

not well documented, particularly as they relate to attitude
and achievement claims. Perhaps this is true for other )
disciplines as well. Even if it were, what consolation

'ific profession?

en the fécus Qf a number )
£t with.an uncléax profile
Are they like" the norm of

epresent-an identifiable.

K

would that be to our spec

q
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; bue te the eentral focus of applied learning in industrdial
arts, the facilities bocome an important part of the,
delivery syntefi. The studies, reviewed investigatod
facility-progrom interaction in ‘toerms of three major
categories: - facilities, equipment, and safety. Mest _ .

’ studies were in the facilities category and dealt with . .

+ planning, noise, and m@bile approach. o
¥ c C

Sp—
< . - °

\
FACILITIES

. ﬂ ¢ .

, Planning’ ' '

5 v
t

. One comprehensive treatment of this issue was compiled by ¢
! Moon (1975), editor of the ACIATE's 24th Yearbook, A Guide
to the Planning of Industrial Arts Faoilitiee. Besideg
reinforcing the importance of the planning process, Méon
and his contributors described the implications of new . )
programs on facilities and facility evaluation procedures.

¥, Recognition of the link between environment and educational W

[\ 12

activity ‘prompted Engelke (1973) to derive general, industrial
arts facility specDfications from an examination of“the ' '
physical, psychological, and educational needs of toth
students; and teachers. In using data from industry,

an earlier project by Moon. (1968) addressed the same

linkage.’ van Dyke (1970) also pursued a related topic.

While Moon surveyed manufacturing‘concerns._Engelké developecd
a, list of educational, psychological, architectyral jurxors.
Both ‘studies evolved. lists useful .for education planners.

The aspects of Engelke's two highest rated factors pertaipned

to the desirability of providing a variety of space and a
design that encouraged interac ion’ between subjects. Moon's
findings, in contrast, were reported as generalizations

of contemporary manufacturing practice. Perhaps the most
signif;cant was the verification of a process classification
using the categories of forming, casting/molding/shaping, N
cutting, joining, and auxiliary. Moon's and Engeike's lists of
- desirable facility characteristics were augmented : Tt
by Van Dykes' call for provision of screens, carrels,
television caBles, and adjacent rooms for related 'instruction,
demorstrations, and individualized learning.

kY

|
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‘The planning process itself was investidated by Smith (1969) who
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% atteomptdd to determine the role 'of indus¥rial dxte teachers iR foom

L Mew faeility planning as pereeived by teathers, suaeriaten&eiﬁéﬁ
N A teacher eéucaﬁ@:fw and architects. Not unexpectedly, tho eduda- . X
: tors 48 a group kgreed to a greater extent than the architeets, R '
‘. who, ruported limited dndustrial arts teaecher .involvement ina .

o the' past and peginted out their Jinddequate proparatien L .
', in planning for innovationa. The architects, howevar, . L
falt thqt.induatrial-akts’teachere should review and ., '

gvaluate the -architeet,s' plans, but at, thoe prelimpinaxy ! Lo
stage. In eontrast, the educators«andggat@d‘thag it weould o
be espgential for jndustrial arts teachdrs to, be inedlved in. .
‘ determining the educationél objectives of the tndustrial - | )
arts department; “the.courses offered; the course adtivitten; :
the appqqyimate square feet needed in‘éach.inatruct@bnal\ ’ v
Vs v . area; thes number, location, and type of eléectyiesgl, outlets, . e
' and the types of shops to be pléﬁﬁed (gen@mgl. gqmprehengiVb., ‘
‘ or‘unit).“*ALSG treating the planning process, Rebhorn, (1973)- ‘ s
outlined a very systematic yet humanistic apgroach.&’Tha e \
. six=-step sequence entailed the -development of an educational
overview, the identification qf actiwity spacegr evolution
‘ '+ of spacial relations diagrams, buildiéng design, eqpfpment
¢ layout, and detailed specification of equipment, materials,
land'supplies.. Stallsmith (1973) also. addressed désign .
solutions to the imperatives of curricula flexiBili€y. and: b
" Andersonﬂ(l973)‘summarized.middle schdol laboxatory dégign
: trends. In .introducing the American Councid of Industrialr: -
 ‘Arts Supervisor'sinew Guidé:to Preparing Educational P
' . Specifications fo¥ Secondary Indugtrial Arte Faoiylities, 5,
. gteeb (19Y76) effectively summarized the. concept of such '
¥  specifications as the first phgse in facil}ﬁy planning.

1"& *%
. .

L4
hd s

Wiggins' (1978) study was the mbst comprehensive survey . 7

of teacher education physical facilities. .¥sing a standard -* /fh '

’ evaluative quéstionnaire, he collected data from twenty-six - i
industrial arts teacher educators in Arkansas, Missouri,, ' . .
.Kansas, and Oklahoma. He found that considerable renovation S .
was necessary and that the facilitieg were not presénkly )
meeting student needs. The data also indicated a divérsity '
broad enough to preclude regional gorrelation with ‘qualidy , . »
or the estgblishment of a standard facility for this V. "¢ i LR
.area. Recommendations included effort toward constructing® - o
a.new facility evaluation instrument and the establishment

of advisory councils. . . - L ' .

, In terms of usability, the reports by Wenig (1969) and the .

Upiversity of North Dakota (1978) represented very vgluablg ' J
§%prces'fpr the Rractitioner. The former presented a ' *
b¢ief overview of key facilitys,planning guidelines. * The

“.7 university presented detailed specifications for planning A ' e
facilities and equipment additions: Bro's {(1979) report f .

' ‘ - 89 -




.;.;%-4» T " R S ;i TITITETIITTR T TT TASIET MAT  ATIR T T R Y Tre TeT N s T mennmm e e
: . .
o ' . ' K . =

' . ® “~
. ) . ’ o ¢
gﬁ-’t ? ’ AN ' e "ta‘i? ’ ¢ *
T . "alse centaincd a aueein@t Sufling of essential faailitics

. infermation. ' : )
: s _’0 . ° ° .
- a Y
Noige N _ .

Q_ at

The phenam@nga of - n@ise and its effects received considerable
scrutiny by industrial agts research@rs. ‘Bailey (1974), Hicks
{1974), Monfotte (1974); apd Rest (1974) all investigated
this topie. Perspoctives ranged from compk&ance with
Occupational Safety and Health Aét regulations (Monfette) to
the effocts of hearing- Qrotecto%‘ on teacher student
interaection (Rost). The formey study, concentrating

laxgely on vocational facilities, demonstrated that ambient
so&ﬁd levels. hindered normal speech communication in nearly
all faeilities. Twoe typés of pfograms, wedding/éutting

and alrcraft maintenance wer*ﬁin violation ¢f OSHA provisions.-

.

s

L]

\ Caxpertry, auto body, and diejel mechanics programs. had
! . ‘dovbls near the limit. »Hicki (1974) investigation of
Utah's industrial education laboratories confirmed the
existence of a poteﬁtialﬁéafety and health hazard by
e . \findgng that,” while most laboratories were in compliance,
) many exceedéd the makimum allowable limits. Furthermotre, c
the finding of a disparity between tedcher opinion and A
. . actual .measured noise levels was highlighted. Somewhat
contradictory, Bailey's.investigation of secondarv woodweorking
_ laboratctisg pinpointed the surfacer, cutoff saw, ané
¢ table saw as- being in excess of 90 decibels. ‘%ewever. ,
based upon the“assumption of a ofie~hour class length,

ailey concluded that the eyposure t§ceived by either “students

or instructors (wi}h five classes pert day) would be
‘considered safe. Interestingly, since some of the studies
identified noise variability as a factor of machine )
‘condition, one is tempted to wonder about the generalizwbility
of the results or if machine vatkiance (error) or brand
'variance exceeded systematic viriance. Despite such -
unanswered Yugstions, Jacobson"and Shadowens' (1977)

rather definitjve noise an&lyéls concluded with:the view
that there is an immediate” need to institute hearing
safety geasures. They wrdte, "Industrial arts teachers and

. eductational administrfators’ghould begin to teach hearing

.safety...and it should be é}requlrement that all personnel

wear appropriate safety devices™ (p., 24).

_Rost's (1974) study of thg éf fects of hearing protectors on
.teacher-student interactjon _is valuable because it
addressed the criticisms of some traditionalists that

newly imposed safety regulations interfere with the
instructional process. Using\Loepps' (1970) industrial
arts Interaction Analysis Sysgfem, Rost established chat

b
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the uspe of hearing protoctors did not significantly,
alter the amount of teacher-student communication. Cliffe .
(1978} ‘provided useful information as to how tocachers ] . Lo
can actually implement hearing safoty. The fosirability
of suel action was documented by Jewell and Weoten's, _
(1978) report on the offocts of noise on geading comprehension . .
and task coppletion time. Wwhile we ‘may be extending ‘- ' .o
oursclvas by ineluding thig vocational laboratery study., o,
because the nature of neisc ‘emanating from vocatienal '
or induptrial artsqlaboratories is likely to be .similar,
the sty was included. The findings were that as noise
intensity increased, reading comprehension decreased and
the timé required to camplete the assigned task increasedk/‘ .
. g . .
B .

© : ) ? ¢

Mohi.le Facilities Sor _ N -

¢ " § " » . [}

Recause of the expense of -equipping technologically C .
appropriate faciligies, some attentlion has been paid'te '

the use .of transportable fagilitids<¢ In this.way, schools /f' 2
could avojd®duplication and, at the same time, could :

- offer a wider Mafieﬁy'of‘learning'experiencesg Schwalm's, .

(1969) ' evaluation represented an early assessment, of the
effectivenegs of such an pproach. ‘Yn terms of student \
aad teacher performance, ghe laboratdries were an unqualified \
sticcess, accoriing to the réseaycher.| It 'should be noted '
that this prpject repregented one of the few industrial o
arts efforté%supported by the Elementary Secondary -~ PR
Education Act.. Georfe (1973) then comprehensively deseribed S
a system of rotational team teaching using mobile facilities. -
Laboratory desiygn, personnel needs, insttuctional methods, . '{
'snd content considerations-were all,outlined in this - -
_highly speculative article. . a '
several insightful, and some contradictory, findings wegre
reported by Damon: (1974) as a. result of evaluating the/ .
cfhectivendss of mobile fluid power laboratories in Mingegota | =
and Wisconsin. -Most importantly;, the data demonstrated _ :\
that significant learning took place and that the“mpbile . ’
program was more effective than those with lim_i-tedi’0 ’
institutional bases. With respect t6. the finan¢iat aspects,
howeveyr, -it was reported that the mobile program r presented

no significant financial advantage over other delivery

systems, when compared on a sixteden schodl basis. Despite

this aggregate finding, 'the mobile approach represented a
significant "advantage to any given school. Given the .rapid
obsolescence of fixed facilities, Damen speculated that the
mobile approach could prove to be th@ most reasonable over

a period of time. )

9
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. Equipment % ‘ : : : - . B
T F\ sl '

Throo ostudies addressdd the issue ¢ equipping industrial .
airte facijitios.. Tuttlbd (1974) analysed digital‘'legic training .
Ce e systems, eok. (1977) evaluated laberatory electronic C . .
. P Bystoms an Heﬁkfy-(l??S)'pursuqd the feasibility of . o
. gabricating semlconductor devices. Tho former pointéd Y
. out that digital logie training systoems are one of tho ’ R :
most valuable vehiecles in teaching digital legic dlpéuitry. . ' -
He developed a 1ict of eriteria to be ugsed in the selection Y =
cf sueh systems. Rather than dealing with extant hardvard, /
Homoly developed a unique ‘approach to semiconductors by "
piloting methods-of fabricating these in existing . . ,
industrial arts laboratoriecs. Included with his digsertation .
YR is a monograph detailing the procedures he developed =
) which were reported feasible in termes of time and cest °’

' demands. A quasi-experimental compgarison of commercial

and teacher~develeped electronic imstructionad rgsystems was

conducted by Brook (1977). With criterion objectives Q0

_ pertaining' to integrated circuilt concepts, the data

v % warranted a copclusion that both sysStems .were enggﬁiﬁe. C _ P

\K\ 2 fourth equipment® study involved a comprehengf%e instaﬁlatioﬁ

of ‘a total laboratory package of thirty-eight mediated
.  self-contained modules. While using many traditional °

smaller tools ‘and machinds, these modules represented a

drastic change:in the nature of the laberatory. Additionally,

their curriculum was significantly t=argeted toward career B

education's exploratory objectives. .exrvigfs (1978) .

evdluation of the gystem which was installed in-eight :

¢ junior high schoold indicated that it functioned well, - K

- students participated positively, and a single teacher
cogld manage the facility. -Some need for revision wasg -
noted, as was thg need for comprehensive preparing qf

students and ins}rucéors. '

. \ - ,

With the national impetus towards metrification, Lindbeck
(1976) outlined the cosfw of drafting, wood and metal
working, and graphic arts metrification. Developed as . ’

' part of the National Center on Metrification's program
these aids supplemented the Center's curriculum units.

IS ' .i\.
e}t e

‘safety ' ’ : ‘ I

<o

Charlesworth {(1968) presented a constructivé approach to
accident prevention in a dissertation safety manual. He
emphasized methods of dealing with human factors, identified
‘as the cause of most® accidents, and suggested that observant
instructors can correct \unsafe a¢ts before injuries occur.

N ) Q
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‘Heo also- advocated safety educatlen preograms that teach

students to "foresee and forestall" danger. To gncoutrage
sucgrapgroache@, he recommended that the usual negative |
reporting of safoty statistics, be rofocused to stress the
positive side of enumerating accidents prevented and
prpt@ction recelved. : s

A program~similar to that recommended by Charleswortd

-é@as pgﬁpar@d by the Califotnia State Department of Education
- 7(1978). The document was designed to able administrators

Lvd

and teachers to develop a safety education program that
conformed to state requirements. The guide pyovided
information as to the applicable laws ‘and regulations, *
facil ty and equipment requirements, and teacher liability.

Additionally, it supplied a facility safety inspection list

1

and an outline of an industrial education safety instruction '

program. Similar information was compiled in Bro's (1979)
ha%gbook on organjzgtion and administration of industrial
artﬂ . Y : ' ’

t
.

In recognition of the industrial arts teacher's increasing
vulnerability to legal action, Kigin (1973) investigated the
sources of, and remedies for, teacher liability and a
summary of related state regulations and ceurt cases, we®,
while these are now dated, they represented a significant
point of departuré-that should be updated continuously. Of
approximately the same vintage as Kigin is-St. John's (1971)
review of the status of legal requirements for eye

protectdcon in each state of the union. Related preventativeﬂ

concerns, but in this case referring to particulate
contamination, were embodied in Worthington's (1971)
article.. wWhile exhaust equipment was found to reduce
air contamination, considerable differences in machine
effectiveness were noted, ﬁgﬁwere the effvcts of other
factors than ventilation. :

st

I

SUMMARY

The relatively small number of studies included in this
area is surprising, considering the facility and equipment
intensive aspeéts of industrial:arts. The planning process
was jamong the better documented areas, for surely the
size of investment represented by an industyial arts
facility demands careful planning. Evaluative procedures
and checksheets also were in evidence. However, in the
absence of any documentary research reports, we are left to
speculate as, to the supportability of these checksheets.
tiow are such lists validated? The relatively small numbers
of status studies that actually described the condition

¢

sy

- 33 -

105-



N

. fn terms of agtieipatea‘r@aearah. we found more than the..

being implemented in New Jersey will allow educators to

' -and oxtent of K-12 industrial arts facilities also is

surprising. In_ addition, standardized lists of equipment

wera_nat‘founa.in general use.l .

+
» . *

expected atténtion dévoted-to the effects of neise’
Conspicuously absent, hoyever, were investigaﬁfbns of the
effocts of supply and budget guality; light,. color and air
quality; laboratory arrdngement; and the impact of egquipment
on learning. Nor has the .identical element approach to
laboratory .4quipment been subjected to experimental
verification. 4 i

Safety, as might be expected,.received some attention but
less than we would coneider appropriate. Fire and
carcinogenic¢ hazard status studies tere two untouched

areas. Actual safety statistics and incidents of accidénts .
also were found to be absent in the literature. The - .

reviewers'’ persona{ knowledge of a new system curfen€1y
be alerted to suéh descriptions inm the future.- However, with
millions of youngsters participating in industrial arts.
nationwide, the absence of normative data seems proféssionally
irresponsible. . s _ o

It would not be fair to end thig summary on such a negative

point. A most positive resoyrce to’ the field must be
mentioned. The NAITTE's Accident Prevention Manual, edited
By Strong (1975), represented a significant contribution’
to. the safety in our profession. The contributing quthor's
treatment of safety design, accident prevention, light,
arrangement, equipmeant, guardingf'and other related matters
compel our attention Zw®he book should®be mandatory ,reading
for all.

-t
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The stﬁdies on evaluation were divided 'into major cétegeries:°

the.development of tests/instruments, interaction analysis,

program evaluation techniques, and the effects of evaluations.

Only studies with a major rather than incidental emphasis
on evaluation were included. ’

TEST DEVELQPMENT . _ e -

Researchers reported efforts to davelop tests and gvaluative
instruments in the.areas of basic psychomotor skills,
power/automotive mechanics, drafting, and construction
technology. Additionally, the most-difficult task of
instrumenting the concept of ‘technological literacy was :
begun by Shepherd (1978). A thoughtful exposition of
criterion - referenced'measuremelfit, its development, uses

and potential abuses was compiled by Day (1975) .

N |
Anderson (1970) sought to validdte a battery, of power
performance tests to predict the job performance of blind

i

4

students; essentially it was a test of their basic manipulative

abilities. The results validated the use of the battery
as a success predictor for sheltered workshop tasks; .
however, the four -tests did not differ from existing-ﬁpeed
tests. N ' -

*

. Various approacheé to power/auto mechanics were tried by

Cooksey (1973) and Williams’ (1974). Cooksey valildated

a cognitive achievement test for students preparing for
industrial arts teaching. rWilliams pursued the link
between cognitive testing and jeb performance by déveloping
a paper' and pencil automotive mechanics achievement '
test that would substitute for performance testing. Theé
resvlts indicated that on-the-job successsicould not be
predicted, regardless of paper and pencil test syccess.

~

-+

The general area of drafting served as the framework for
research by Biewald (1969) and Krantz (1970). Both sought’
to demonstrate techniques that would predict the ability

of students to solve visualization problems. Biewald,

who developed a test of five basic ideas of orthographic
projections, reported results from a national sample

(.‘.. 95 -
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that were highly faverable in texms of reliability (.93),
validity, suitabiliscy, and equivalence. Less- conclusive |-
findings were reported in Rraritz's attempt to develop
a design test to evaluate,student ability to solve

problems visually, intellectually, and manipulatively,
using geometric forms. While he found that the test
to predict college student performance, the test ¢ontalned
an inconsistency with respect to the porformante of upper

ability students. ) .

I . . t
1} . s

As part of the ldrge scale IACP effort, Young (1968) -
developed a construction -indugstry interdst inventory. The
revised instrument was felt to be of use to coungelors and

job placement adwisors. - Young pointed out -the feagibility
of developing an interest’ inventory that, dealt with industrial
technology through the ‘incorporation of a.manufacturing- .
scale. *° ' s

3
* s 0 t

Recognition of the evoluti n of industrial arts :into-a

more broacly based techno’ jy is dealt with.in Shepherd's.
(1978) investigation of tle's Experiential Inventorv.
Shepherd's work establi .1 an important -cornerstone in. .

. the effort to measure a technological literacy. However,

he pointed out that considerably more developmental efforts
were necessary. . . , ,
The potential value of a standardiged industrial arts
examination was not lost onﬁthQ;Educagidnal'mesting Services:
In the late 1960s, ETS developed a set of examinations '
lakeled the Cooperative Industrial Arts Tests. [Note: A
specimen set is included in the ERIC system, 1969.] These:
examinations provided for an individual test for the subject ™
areas of woods, metals, electricity/electronics, and: '
drawing, as well as one geperal industrial arts test. while
some norms have been reported, the standardization and
validation of these tests have not been their strength.
. . - o .
A more successful ETS effort is reported byj Wasdyke in
the AIAA's (1971-1973) pamphlety Focus on Undergraduate
Teacher Education. Dealing with the industrial arts
portion of the National Teacher's Examination,.Wasdyke
briefly chronicled its development. 1In a companion .
article, Dyrenfurth (AIAA, 1971=31973) explored the .
possible impacts of this examination. Six vyears later,

v

" these authors deliberated the r&tionale and the professional

control wmechanism required for a standardized national
industrial arts examination (Dyrenfurth, 1979).

TS
8
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'land Loepp's techniques &emonetrated"poténtial for analyzing

' Both Leepé'(l§70{ and Fahslghdﬁr 61972)‘devéloped iﬁtéraétfbn
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’INTERACTION‘ANALYSIS o _ o, . et

! : 0

analysise instrumentS\ﬁhat al&owed‘qystema‘.o’reeogding. e ) v
and analysis of teacher behavior in techpical fagilitics., . T
Loepp rspecifically designed his tnstrument for industrial = N
arts situations; Fahrlandér used the lazger’ scopg of . g
vocational education and practical arts programs. The ¢ 6 ' a .
formey*s validity and uysefulress wero ‘established in the ' ‘
original study as well as by Kruger (1971)." Both Fahrlander's

teacher behavior, ideqfifying its causes, anq'cha:acterizing e
‘the .quality of observed interactions. In the light of . -

" the need %o establish the profession’'s benchmarks, Kruger's . L ';

o

. the comprehensive evaluation of a4 single pretechnology

study presenhad a particularxly useful description of what. . ‘ .

actually transpired petweenptegchers gnd students in .

jndustrial arts settings.
. . .?. e et .“

‘-'. . ] L . . i . . . ‘
PROGRAM EVALUATION | .o L -_ S

B4

)

Program evaluation represented a completely different . : .
application of evaluation metheodology than those reported .
'in the preceding sections. “f the studies assigned- to

this category, three (Stangl, 1968; Burroughs, 1970; : .
Wwarrick, -1986) idehtified evaluative criteria for secondary., .
school industrial arts programs. Borum (1969) documented. - S

t

program. ”;n addition to these developmental afforts,

"'the Arizona State Depagtmént of Vocational Education. (1969) _ ".;
provided:an.evaluation checklist fox, intgrmedﬁate level

industrial arts. Dyrenfurth (1970) .attempted ia q;fticalgn
pevaluatiop of the University of Alberta's dndfstrial Arts
Researol Program. The first-mentioned study I8 not: rarthy

becausé its checklist ambodied the evaluative areas of -

, app}ohch”that combined interview, documentary, observation,

curriculuﬁwdpxganization, instruction; ‘student evaluat}ohr
‘equipment, mater.als, teacher qualification, and facility’.
pyrenfurth, on the other hand, attempted a multipronged °©

and analytical techniques to a departmental. research program.

Each of the.criteria development studies used essentially
a similar methodology .of abstracting recommendations for
the literature and revising and validating the tentative
criteria.by means of a jury. In contrast to the perspectives
of Burroughs and stangl, Warrick used a jury representative
of the national‘perqpe&tive.' Both Borum and Stangl grouped
their criteria into the areas of curriculum, physical
facilities, and teacher preparation. As a result of both
developmental procedures and trial appligations, each

ﬁ 13
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evaluatidn of secondat§ scliool” induatti programs.
‘Additionally, .rhe. tria ‘appl ioations would aeqm te provide

. evaluative degcriptiops.of ,the status of % ustziai agts 0 *
" 4n South ‘Dakota: (Burreugha) and \Cglorade Stangl A .
aistanaelyfaisferent,,aeune:macive appgpacq was msloan 5

by Borum'js ase study of the avaluation of a si

e pzeeechnoioq§rouz:icuzumw Employing ,a. wide rang of
data inpJdts, e presented an indepth docuﬁentaﬁ on of the
prugrédm using'an organizational framewo:k fo; the,analysis

° of innovations ‘that ‘he attzibuted to, Miles. the -study .o
subsequently was designed il terms &f a’ formgt that would

¢ Jbe useful 'to guide the sohool tincipals' de%isions and

.

< ae ions. _ wa . NS
A different set of evaI@ative appreaches ia ki':eserited by ?“e'
Loveless’ (1972) and bf‘%hgi:ritiques oftinduifrial arts'
., high schcol prograps containéd in Lockette's({1973) ACIATE - .
R ‘Yearbook. - Loveless,.for éxamplé, identified 'student .
- interest, economic feasibjlity, - and course nature as the
. _ kby criteria for program evaluation.: Haynie (1978) o 4
s supported ‘other efforts 1n: program evaluatdon in his ATAA . - .
. o ptesentation, ‘Itn doing so, -he analy qg seVeral prominent = ' ‘
' % ., existing nmodels before.arriving at his view of this .
™~ .. ’ process. Specifically’, . he pointed out the imporxtance of .
ol " Adentifying exactly what needs . to be evaluated, being cost- '
. effective, and developing m§9hqnisms thiat will encourage :
s the use of evafuation data for program improvement. Nowhere .
' is attention directed so much on’ these and related issues

as in.the accreditatidn process. In&endad as formative ‘
©§ evaluation, this nationwide effort ‘exists’ at publit and

-, praivate schoola and postsecondary institutions. 1In spite -
) of impressions that all versions of accreditdtion-are

fheing careful Berutiny, little or .no .research involving

ihdustrial arts and accreditation came to our attention. P

The most significant document was the Set of standards

and guidelines for undergraduate ‘teacher education programs

Originally develpped by the ACIATE's Accreditation Committee

.0

on

+{(1973).- Important because they represent standards for : 3

" quality' undergraduate programs, the areas in which guidelines
were developed are“as follows: curriculum goals, specialty
content, general studies, teaching and learning studies, f
practicum, resources and facilities, organization, faculty,
student SErvices, evaﬁuation, and.planning. )
- Innovatlve programs also have generated ev luation studies.
» Methodologically, somé& of these were suspec due to the

knherent tendency of‘TpnoZators to focus on development and

. implementation rathes.tha careful evaluative\research, The

reader 'should note¢that the, aforementioned LACP was a

L]
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‘notablo exception. Additionally, the Amorican Industry s'steﬁ;,@"#.’hﬁﬁg

also documented, cakreful evaluation procedures (Nelson, 1969)
that deserve the scrutiny .of serious curriculum zesearchers. . . i
Wwe would note that it seems not entirely coincidental that : 1
these two projects involved the greatest critical mass of R
support among innovative programs. - ¢ f :

' . * —

EFFECTS OF EVALUATION . , . | Q

. ¢ * X
of the seven studies in this category, five were variations - _
of meta-evaluation, that i{s, the assessmenpt of evaluation . , i
itself.  Each of the five used a comparative apprgacy in. &

which two techniques (dichotomous ends’ of an evaluatdve ., R

‘methodology) were investigated as to their differential -

effects. All but one (Landecker, 1969) dealt with dollege .
level students and only one, Campbell (1976), provided a !
synthesis of grading practice.research. L

Test difficulty was in&estigated in a power mechanics course

.'by Daines (1968). Gains associated with low difficulty ,

testing were sighificantly higher. This approach also .
was demonstrated to be effective in ‘terms of high ability *
students. Low ability 4roups did not record significant '
differences attributable to test difficulty. ' Lyons' (1969)

study of .the effect of conceptual emphasis indicated that : N
this variable did npt significantly manifest itself on - ' .
posttest achievement in electronics. A study of similar . : ’
nonequivalent control group design by Delaura (1974) .
explored the acghievement and attitudinal'effects of criterion- ?
referenced, as compared to norm-referenced, measurement. The

study concluded that criterion-referenced measurement ..
techniques were superior in terms of student achievement of . r e
objectived. .Beyond the similarities of A versus B s
comparison methodology, the studiee by Daines’, Lyons, . T . ;'
and DeLaurg all investigated student attitude towards the . ’
evaluative variable. Despite the variability of the L
effects of the independent variables, it must be noted‘ﬁhap
none of thé studies reported a student attitudinal variation . ’
attributable to test d{iferences; S
Holland's (1973) comparison of the effect of the insertion of |
evaluative items into instructional audiovisual programs,
however, resulted in attitudinal differences in favor of’ .
their incorporation. Wwhile performance also was significantly
higher (4.7 percent) for groups taught with such items

included, retention was not systematically affected. A J

study to investigate the effects of delayed-response learning
guides, as contrasted to immediate-response teaching tests,

-was conducted by Landecker (1960). ‘Both experimental methods '

’ *
<
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' 'program emphasis and question prefereyce. In .general, o

» represented both macro and micro-focused a
.quality that is vitally necgessary to sffedgive solution.

o ~w - Y - ‘V} Y W E
. . ‘ \t .!
L ) L
' - . ,. . ) N N . .“0 N ? . o ) ' '
5 \- S L . - g . d ‘ . ‘ .
resulted in significant achievement gains over a oon;rdﬁ- y e .
. mothed of conventional instruction. Attitudes reported r/%\
by the students, however, generally favored the .learning ¢ .
. guides. . . : * - . R T [ ' '
. . . ' ) . . v . &
Competency-based teacher education was the focus in-Branch's i . E
(1974) comparison of student-managed and faculty-managed e,
assessment. Specifically, she sought to assess fhe validity , , .
of each technique as appliegzto microteaching performances. SNy h
While some conflicting resutts surfaced; the resegrcher S
tentatively accepted the hypothesis that 'student=-péer, - . e
panels can assess ‘micrqteaching competencies §s“va1£d1y as _ o, :
faculty. : S ‘ . ¥ . '
. R R ;, . ” R L N
In a study that approached the test characteristicfeffecg ~
linkage  from a unique perspective, Lawson (1913) investigated - ‘,'
the test preference of undergraduate industrial arts majorgf . L
He sought to determine whether there wéﬁ a relationship . ot .
between the emphasis .of teacher education pgégrams P ‘ - T

(traditional versus contemporary) and a graduate's preferegéé < '\A; e
for standardized'achievemenx items. of eguivalent emphasis. . v
ETS'% Couperative Industrial Arts Tests and the IACP .
Achievement Tests served as' sources for both setfs of items. '
While some mixed results were reported, the researcher .,

reported the éxistence of a di'rect relationship between ' . -

°

however, reéspondents who indicated career goals at the : : . -
jugior high school level' rated the contemporary content . - T
higher. ] . ’ .

o ) p -
¥ \ s . ¢
o » hioad . [}
°

SUMMARY e 5 .

"

Iy (Y . .

Cbnsiderable streggt% was evidenced in the field's attention
t&upfqg;am evaluation. Considering .the evolutionary stage
wedarehin, this repreéented a commendgble characteristig. 6 .
Another relative strength was the developmeng of suitable :
interaction analysis systems. Together thege areas

pzzption to
Unfortunately, however, despite collections surh '‘as the AIAA's
speciaX¥ issue of Man/Seciety/Technology (1974), there is
not yet a critical mass of evaluation research. The lack"
of standardized tests 'to measuyre achievement:'of any of R
industriai arts' key.objectives is notiéeabl§<* FQr ‘example, P2

_where ‘'are the tests to substantiate industrial args’'. -

contribution to avocational ‘education,’ career educat¥pn,
technolqgical literacy, consumer education, industgial
understanding, and basic skills? Havé procedures for such

* affective and attitudinal characterjstics as teacher’ . ..

(] » . (?
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. TEACHEREDUCATION /[~ e 5
: '} . . = , o

P Depending on one's viewpoint, the number of reported
research studies on teacher education may he,in&e;préted
with varying degrees of desirability: On one hand, it is
a.characteristic of a true profession %o‘%triveﬂﬁq‘improve .

_ practite through R and D. , However, contrasting ews

: exist. Perhaps these viewe are best stated by these questions:

| Why is there a predominance of college level studies? Why ‘

are there not more studies of practice at the K to 12
5/ levels? Such considerations seem worthy of the attention
/~of those who initiate,-guide, and conduct research in this

area. “ . :
. b L /

A

The large number of studies in this sgétion necessitated ¢
the use of a systematic structure in order.to deal with '
their. commonalities. °One ,such.system is presented in Ray

and Streichler's (19719 ACIATE Yearbook. ¢ However, .instead

of their goal,'contedtfyand method approach, the reviewers
chose to use a somewhat arbitrary organization corresponding
‘to the chronological sequence.of progress through teacher
education. This is outlined below: ‘!

.

. Recquitment

[

' + oOrgantzation and Administration : R : .
. ' - [1 \

* Undergraduate Programs ' . -

‘e student Teaching

4+

* Graduate Programs, v o
¢ Program.Evaluaé}ons ¥
* First Year Teachers - 4
\\; *, Inservice Education
RECRUITMENT S | .

) & $ ' .
) Uhtil\recéntly, the profession has not shown great concern
regatding numbers of students Jpreparing to enter it. Perhaps

¥ *

N . ¥
? ‘\ . . .

4
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“a- \» “gYis was due to a favprable supply and demand tatio or .° ,
_becausyg its attention was, in fact, concentrated'on matters
., of quality. With the rising number of states reporting '
‘\ teacher shortages and the increasinqdbompetition for students, ‘
.14 , recruitment is receiving greatér attéﬁtion. Latrson (1989)

t

s&licited)tbe.oplnionS'of*taacher_educatqgs to determine

the variablés that have the grfeatest influence on recruiting
prospective industrial arts teachers i electronics. The

only significant predictox was found to be the overall - .
number of industrial arts majgrs in teacher education.
Therefore, in order to increase thé' number of prospectiwve
electronics teachers industrial arts departments were ,advised

to increase their overall enrollméht. In addressing 'the .
"within department" attractiveness of electronics, Larson v
pointed to the desirability of projects and an accompanying ¢ .

emphasis on current technology as a prime motivational area.

. \ ' : .
Jenkins-(1975),studiedjxhe role of industrial arts teachers ¢
in the rebiﬁitment of grospective teachers. The study also
provided current information describing the general influences
on student enrollment as industrial Hrts majors. In order

of .decreasing influenqp,gpeople of importance to industrial

education enrollees were parents or relatives, student peers,

‘teachers, industrial nepre%enbag}*:s, and counselors. . For

those who had fndustrial arts ‘in high school, the $ndustrial
arts indtzuctor was the most influential person. ' .

Chen's ¢1937) study of.university graduates revealed ‘an

‘ alternate set of inflyepces that differentiated between

type of enrollee. For those who transferred from within
the hniversi&y, counseling center input and interviews with
industrial arts faculty and friends were the most important

‘influences. For those .who transferred from other institutions,

the last two of the précediqg ijtems were most important. For
freshman entry 'students, high school industrial arts teachers
and .edurses .were the prime influences.

4 v : .
Since Larson earlier noted that approximately half of the

. industrial éducation majors entered college in a curriculum

other than industrial arts and one quarter mdde the decision
to pursue*fﬁaustriaf arts at the end of their freshman year,
Chen's insightis are particularly valuable. Larson summarized
the most effective recruitment practices as follows: the Q
encouragement of hobbies related to industrial education, .} 47
and participation in industrial arts fairs and contests. '
Despitg.Largon's findings, it seemed obvious that at some

time other techniques will have\xo be employed. The use ‘of

slide-tapes for recruiting aas researched by Eversoll (1971).

‘His programs presented occupational information relevant to

a career in teaching industrial arts. The data indicated

*
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dngyé;,egide-tapes '@an be used to‘alter attitudes and transmit

knowledge of indug -rial arts teaching to students. It '
“also indicated tqﬁt the technigque was moréd effective without
~distractoxs built into the program. In another media snudy,
Wweir (1978Y. evaluated the recruiting effectiveness of two
elternatibe forms of printed devices. While the measured
effect, as well as the betwearn~-treatment differences in

.effect, were small, ‘Weir recommended a newsletter recruitment

format. In contrast to Weir's, delimited study, Foley's
(1967) national :rurvey asked 444 college students and
dnpartment chairmen to identify the most effective recruiting

-practices, including contracts with industrial arts teachers,

contests, and contacts with Jcounselors. Foley's handbook

also listed some of the realSons for choosing an industrial arts
major,.e.g., personal enjoyment of such acgivities,
satisfaction from teaching, contribution to students,

enjoyment of youth, fringe benefits, and employment conditions.
Since twelve years have elapsed since this study, a : \
replication would be useful. ‘

high se@hool visits by fachqéy, carqer days, project:

‘ L

The study of the relationships between various characteristics °

and ultimate success in industrial edutation is, of course,
related - to recruitment. Invest}gations by McWethy (1973),
Kilbourne (1971), Griffin (1970), and Wargo (1968) pursued
this topic. The former determined the effects of high
school size and course program on college success. While-
results did not’ support high school size as ‘a significant
factor related to success, the number of high school semesters
of industrial education demonstrated the 'expected positive 1
relationship.; McWethy alBo identified the freguency of,
student major change as being negatively related to overall
sucoess but of little relationship to industrial education
GPA. .Kilbourne'} study of' high-risk students, -as identified .
by admissions peré%nnel, conaluded that most will become
relativedy successful and that they typically reported
satisfaction with the value of their college expfrience.
\
Griffin's examination of the relationships between high

Rt

3

" school courses and achievement in iqdustrial arts teacher

education surfaced some unexpected corrg¢lations, for

example, an inverse link between thé number of high school
industrial arts courses taken and ceacher education GPAs.

A positive relationship also was identified between

mathematics ahd industrial arts grades for high and medium
ability.students and a negative one for lowlabllity students.
Employing an analytical orientation more than a recruitment
one, Wargo studied the relationships between undergraduate N
attitudes and their achievement orientation. He found that

N

. : -‘“‘/.
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industrial arts students with one or 'more years of work
experience were significantly more oriented towards luck,
control, and effort than acceptance and ability. Students . .

“s with higher GPAs wgre more oxiented toward effort than luck.
. Y . &0 . 3

)

v o

"Sex equity concerns also contqibuteé to the increasing
attentic' on recruitment. Baron (1974), Aagaard: (19753), and

+ .+ Kane et al. (1976) each discussed female recruitment. Thes?d
T stu?ies have been described in the secgiog,gﬂ human resources.
pon s . M < ) . .
’ Population demographics and their effects on iﬁaustriql .
arts were éxplored in the Mississippi Valley Conference's
1978 meeting. Stephens (1978) summarized some rather
startling and far-ranging statistjcs; Conley °(1978) outlined-
teacher education faculty implications and the findings
of a related 'survey; and Goetz (L978) presented recommendations
for the retention of industrial ,arts preservice teachers. '

o

Certification is a major professional concern related to 3"
recruitment. McClean and Nagel .addressed it in their 1973°
Migssissippi Vally Conference dssignments. The former outlined
differmences in certification between industrial arts and '
vocati vgﬂ-industrial teachers; the latter broached the )
issue of\’'state, versus national cextifi ion standards. With
‘industrial,arts’' increasing th state vocationll
education ‘departments and gith the dincreasingly evident
industrial arts teacher s g}tgge, these topics are urgent
rofessional concerns, if we are tp!mafntain quality and

igentity. . Do

o < .

Quality also was the concern of Feirer and Lindbeck (1971)
in their dagpripti&n of partnership possibiljties between
two- and four-year institutions in the prepg%ation of
industrial education teachers. - Two Aarticulation schemes,
the partnership and the pyramid models,,were advanced. The
former involved joint advanted planningf of insitutional
contributions to an overall program. e pyramid program,
in contrast, simply capped a two-year teghnical associate
degree with an additional tweo-years of professional and
academic gtodirses as necessary. Dean and Lathrop (1971)
also prbGidedﬁa perspecfive, based largely on .
. the Californiy% experience, on the preceding topic of

articulation. 1In fact, they extended the discussion to

: involve guidelines for an overall state system of articulation.

. o Eddy (1971), Littrell (1971}, and Atteberry (1971) shared
further points on these issues.




bRGANIZATION & ADMINISTRATION - 3 _ .

More than any other document, the National Status Study of .
Industrial Arts Teacher Education (Chaplin/ACIATE/NAITTE 1972
and 1974) provided an .analytical overview of the profession's
rejuvenation vehicle. 1In order to do thét extremely -
comprehehsive document justice and';p srovide the best
picture of our profession's tegcher education component,
the reader is encouraged to consult the origipal report, N
available from AIAA, NAITTE, or ERIC. ’ ;

]

[

Despite the fact that leadership of teacher education typically
is considered a hallmark of success in the higher education
* carcer ladder, few studies dealt with -this topic. These
¢ ranged from studies of articulation among programs (Qirkgg%,
1969) to those &ealing with- personnel (Brenckle, 1968;
Ward, 1974). - In order to develop°guidelines to assist,
transfer students, Dirksen analyzed linkages between two
year &nd fouf year colleges. He determined that-two year\.
collegeg 1limi® industrial arts programs and that both
two and four year.colleges would be more effective if they
« were to engage in joint planning, counseling, area school
linkages, and exchange visits. Two year college offerings
of four six+<hour industrial arts area blocks of study were

?

. recommended, as was the publishin ‘ists - of courses
acceptable .toward transfer into four year industrial arts
major programs. ” R

*

Personnel concerns served.as the foecus of bo Brenckle!s and ’
Ward's studies. The former surveyed state directors in order
to identify standards used ¥n the ,selection of industrial
education instructors for-the junior college. He found that

_ vocational certification standards as well as the basic

.core of terminolody varied greatly among states; the latter
varied particularly among state departments, jynior colleges,
and four year teacher training institutions. Thisqyagiability
certainly must make the task of providing and placing
junior college instructors an urgent ‘need identified by
Brenckle, more difficult. An additional relevant finding

was that industrial arts teacher preparation was an acceptable,
qualification for jumior college instructional positions,
providing such candidates had the job experience required
for state vocational education certification. A different
approach was employed by Ward (1974) in his efforts at .
developing a profile of the characteristics of industrial
teacher education personnel employed by traditionally

black institutions. Well documented in terms of descriptive
statistics, the faculty was described as 98 percent male

with low mobility outside of the southern geographic region;
y
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doctorates were held by 19 percent, master's by 72 percent,
t .were ;without
degrees. : : oo
Russell's 1978 Mississippi Valley Conference presentation |,
gotused on personnel aspecis of . teacher aduqation. "His
presentatian\provided a thoughtful review of the literature's .

recommendations for.workshops and seminars, mini-sabbaticals,

_retreats,- media centers, peer-evaluation, student evaluatign,

task reassignment, conference attendance, and work experience.

The impetus for individual professional development effbrt
often is thought to result, appropriately, from'a variety
of faculty evaluation techniques. Swansgn & sisson (1971)
described an appraisal system.that not only integrated
student, faculty, and chairman ratings into an effective
whole but: that subsequently documented an open and viable
method of using the results to guide salary, promotion,
and retention decisions. Of course, this provocative .
system, as with all other forms of evaluation, does evoke

.some crucial issues (e.g., Fentress & swanso%f 975)

which while they may temporarily b resolved“at given ,
institution -- are still a long way from universal acceptance.
e

k]
L]

UNDERGRADUATE PROGRAMS

rd

Descriptions

. ¢
The AIAA (1971-1973 b, i) published two booklets, Focus on
Change in Teacher Education and Focus o% Undergraduate .
Teqcher Education that contained individual treatments of
a crossection of topics related to industrial arts teacher
education. Program strengths and weaknesses, internships,
the Nationdl Teachers' Examination, implementation of

_ change, and departmental profiles were treated by the various

authors. However, despite these complilations, descriptive:-
approaches characterized the bulk of the studies that
pertained to undergraduate programs. Most represented
single investigations of a topic with only "open education”
pursued by more than one researcher,; .
Betts (1975) determined the extent‘and method of impleﬁentation
of selected innovative industrial arts programs. His '
respondents indicated that the IACP was the most widely
implemented (55 percent) and the American Industry Project
followed with 14 percent. He also indicated that contemporary
teacher education programs centered on materials and processes,
graphic communication, and power and energy. Due to his
finding that innovative programs were used primarily for
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exposure purposos, and, then only for relatively small
amounts of time, he concluded that there has not been
extensive utillization of such programs in undergraduate
teacher implementation. e

The resulta of a major team effort, headed by Rudisill
(1974), toward assembling an innovative industrial arts
teacher education program were contained in am AVA presentation.’
Of special % nterest is, the creative synthesis of essential
fadility, curricula, and methodological innovations in

a manney that mutually reinforced each. It ‘seems clear

that at least this one institution (Uhiversity of Northern

Towa) achieved the implementation that Betts identified

as lacking. . ,

A unique fellowship program at West Virginia University
resulted in developing a program that its proponents claimed
should be the target of our nation's prémier institutions.

In Industrial Arts Teacher Education Fellowship Program in ,

the Technologies: 1969-1870, the fellow proposed not only
a rationale and strlcture of a model program for the education

_of teacher-scholars in technglogy, but 'they also presented

a model of technology as a base for industrial arts teacher .
education. The model's various compoments included the W@
general culturalrcore, technology core, professional
preparation, m multidisciplinary _ thrusts, and learning
céenter efforts. More visionary than most, the model presented
by Devore and his colleague served the profession by .

illuminating one of our alternative futures. Readers are

advised to regard it in this light rather than a blueprint
for implementation.

Trott (1978) conducted a unique nationwide investigation of
industrial arts teacher education. His respondents, AIAA
Teacher of the Year award-recipients, were aBked to identify’
common teacher education patterns, comment on the adequacy of

_preparation, .rate the importance of teacher education

“components, and comment on student teacher preparation.
Trott also noted what should be a highly challenging

finding to our profession, namely, that there were several
areas of undergraduate teacher education that were
inconsistent with the defands of employment. Despite this,
most components were rated as very important. The data

also indicated that student teacher performance was somewhat
marginal. °

Open education was first explored by Zzurbuch (1973) 'in
his study of the acceptance it received by industrial arts

teacher educators. Subsequently, Rumble (1975) developed a
teacher education guide that had applicability to industrial

i - 108 -,
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arts. The historical and documentary approach by 2Zurbuch

was particularly interesting in that; contrary to the

relatively recent emergence of the. concept, industrial arts '
teadher educators were found to have held such views for,

some time. 2Zurbuch concluded.-that industrial aqﬁflia best’

when conten’ is drawn from technology and itsfme;hodoioqy-fram
open education. This view seemed to be aocepted by Rémble, :
as attested by the development of a course designed to aid - . :
the implementation of open education concepts by- industrial .

arts teachers. This course, developed out of a systematic

literature review-angd by interviews-and,surveys,;incorpbxated

‘the essential findings of his developmental efforts. As '

such, it was based ‘on incorporating industrial_ arts ihto

the elementary school open education classrooms and their

use of the widest yariety of materials and activity. -

Emphasis, however, was placed on the technologieg concerned

with manufacturing and a thematic approach was recommended.

A comprehensive,synthesib of the open agcéss curriculum

as well as many of the points raised by Zurbuch and Rumble

also was presented in Anderson's (1978) ACIATE Yéarbook.:

A nationwide survey of industrial arts teacher education
program use of microteaching was conducted by Cattle (1974).
The returns indicated that only 56 percent utilized the ' o
technique’, that the majority using it were in methods courses,.
and that respondents indicated microteaching was an important
phase of preparatory programs. Typical microteaching episodes
involved the presentation of a live or videotaped model {(most
often a demoqbtration), a recording of a student-delivered
microlesson with 12 peers, and subseguent critiques by

the student teacpers, college supervisors, and "pupil"”

peers. In some cases, students actually followed through

on such critigues. A related, ‘but more broadly designed,

study was conducted by Frye (1971). He surivveyed teacher
education to identify the use of innovative instrug¢tional
methods. His data characterized the profession as rather
conservative with only the "innovations" of videptape

usage, microteaching, early field experiedce, and interaction
analysis showing substantial use. He justifiably recommended
that more emphasis should be 'placed on these and other
innovations.

Also using a nationwide sample of industrial,arts teacher
educators, Beed (1970) established guidelines for 4industry-
teacher education internships. - These guidelines subsequently .
were rated by a sample of industry. Recommerrdations for

such guidelines included evaluation based on a combination

of letter grades and narrative statements by both *school
coordinators and industrial supervisors, reﬁular seminars
conducted by coerdinators and supervisors, ‘regular reports by

)
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" sJinterns to both ‘parties, and 'regular
. *scliool coordinator. Y e

* gkill taught,dy teacher ‘educatjion departments and thase ’

Administrators pointed out-the difficulties of staffing
and the necessary released time as their major problem with i

o ‘f & B - : _ . .
visits of interns by the

Other formse of in@ﬁétry'education cooperation were described
by Parks (1969). rom responses to a nationwide survey ¢

of col}eg% industrial education department chairpérsons,
twelve methods were .gélected ‘for indepth analysis. 1In .
terms of recency and depth, the gap between knowledge and B
possessed by industrial workers wds noted. ForRunately,

he also discerned a cooperatiye atfitude on the part of
industry as-well as student beljef that such effort . .
(particularly the associated written work) wasuseful. -

"the approach . , O
$till another link between industry and higher, education’ is
répresented by the ‘implementation of industrial technology
'pfoérams by ‘many existing indust§1a1 education/arts: departments.
fRobinson (1973) documented the rise of such programs and, :
jadditionally,'sought to clarify the‘concept of-industrial
techhology. The latter phase was guided by a nine- -
member panel of expefts,and'resul%ed in positing what

Robinson termed a matureg model industrial technology program
withodt specialization. CN , - U
: _ ¢ : N

_ \
Competencies ‘ - o . b
(1

\ ' < ) \
Competencies and éompetency-based iastruction were addiessed :.
by many researchers in what amounted to a significant st ’
proportién of the profession's response to the imperatives
of accountability. °Popovich (19737, Ashcom (1974), and -
Sipei (1975) developed and validated various 'lists of .
competencies and Coxwell (1975) developednmaterials to '

translate an introductory teacher education tourse into

A

a competency-based mode., Of these studies, Ashcoum's L

_represented an exhaugtive&chronicling and documentation of

a large 8cale project ‘in Pennsylvania to produce an inventory
of generic entry_level teacher compétencies. sAlthough.

not directly relgted«to industrial arts the focus on -generic /
competehcies argued for its ‘inclusion in this review.’

Readera‘witﬁ a direct inteyxest are advised to see Koble's (1977)

report on the extensiqan of the study to industrial arts.’
Popovich's validation of*vocational and applied .arts teacher
competencids, or Sipe's identitfication of cbmpetencies
needed by vocational educators who teach the handicapped. _
g?e reports by S. Brooks {1974), the Industrial Teacher

ducation Competency Study Committee at the University Of

) 3
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. arsenal of competencies.were cataloged in detail by the B.

g
3
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Wisconsin-Stout, Bensen, et al., (1974), and the New York

State Indugtrial Arts Tridl Certification Project (2924, a and
b) provided additioﬁa;_resources. A cqmpila%ion of these and
other related efferts-weré presented in'the ACIATE yearbook

on competency>~based industrial arts teacher education )
(Brueckman and Brooks, 1977): » '

4
N ..

a . )
Koble's Iistin% of spec!fic industrial arts teacher,
competencies in each of the four cluster. areas of industrial
‘-materials, power technoiogy, visual cemmunications,. and
professional concerns deserved careful attention. . Miller's
. (1971) United States .and canadian survey of fuhctional .

ompetencies, Maley's (1978) inventory of appropriate

a

.. fndustrialiarts teacher bghavior'gﬁd[or'skills,‘andgthe I

PEnnsylvania project together constftuted a substantial. .
Yasis for consensus on what-teacher educat}on-pfograms‘v
ou%ht to be strfving for: Miller found close_agreementﬂ v
between educatdrs-and supervisors on the importance of ¢ s
functional competencies. Of these, personal qualities and .
behavioralocharacteristics‘were rated of pr.mary importance,

.

. competencies peg;aiq%ng to :feaching methods were ranked over

course content and ‘information. Maley's report .listed .

the capabilitles- essential to teaching ipdustrial arts ,
but did not attempt to prioritize them. Iinstead he suggested
use of the inventory for planning industrial arts teacher’,
inservice, self-evaluation, and teacher -education program

., and course restructdrinq efforts. - Aldhg these lines, -
Miller's recommendations shoulgd be most carefully noted, namely,
that teacher educators develop val¥d entry techniques - ')
related 'to recessary outcome competencies. & :

ot

Professional aspects of the industrial arts teacher's-

committee at the University of wisc¢onsin-Stout. Brooks
(1974), in his oveérview of the New York State Industrial

Arts Trial Certification Project, identified the overall
instructional competencies required of teachers, a$ vated

by 1524 industrial arts teachers. The. top four overallk
competencies were: toO stimulate and maintain student
interest, to perforw basic manipulative skills, to prowide
activities which alldw students to develop creative abilities,
and to develop and use a variety of instrué&ional materials.
In related works, the project released detailed lists of
technical competencies for the jvrnior high sschool level,
including forest products, ceramics, graphic arts, electricity,
manufacturing, Wrawing, and -- for the senior high’ school
level -- plastics, technical drawing, forest products,

power technology, metals technology, and_elegtronics.

AN
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kttention also should be given to Popovich's results (1973) I _ ‘¥§
which neparted ne iffereptiation between competencies |, R

Qrequired by. ifidustyial education teachers of vocational
courses'as contrasted to those whose programs were exploratory
“.© _,* in nature. .This findind would tend to:support the evolution o
R of compreheneivmkaeli service area,; programs of vocational - g
e . 'teacher education that include industrial arts. Another ' o,
.  'significant Xinding ‘was that the identified competencies :
.« &  were used to simiier degrees by teachers of varying years r T

P

* wf experierice. Somewhat-parallel te these £in8 ngs, with .
" respect to the similar. nature of vocational and\e 1dratory o / , 4
.o, teacher ‘competéncies, was Sipes', conclusion that vocational and B

7 special- educators ranked model teacher’ competencies in a
. similar fashion. ‘0vera11, however, despite this congruence, .
' sipes (1975) concluded ,that vocational educakors were found .
4 . » to tend tgward subject orientations as conirasted to the ) .
. ‘ student orientation of 8pecial education teachers. . p

. 9

e
ot

An effective summary of the efforts toward competency-based :

' teacher education -is, provided by Brueckman and Bp?oke' (1977) ' W e

. overviaw in the ACIATE Yearbgpok, Competency-based Induétrial

« - - Abte Teacker Education. The sections-on the foundations of

( CBTE, affective aspects, measuring competencies, preservice

v and inservice implementations, and the imperativés generated \° ‘
by CBTE ‘address the major issues of this new thrust.’ PR . ' N

3 1% - »
~ We cannmngt, however, totally disregard the impression that . .

) competency identification processes invariebly&lose the A
vital aspects that make gdod teachers a synergietic product :
of their individual competencies, as contrasted to an

L arithmetic sum of these same competencies. IStadt and Kenneke

« . (1970) in an AGIATE monoqraph, Teacher Competencies for the

Cybernated Age, seemed to embody this concern in their work.

tontrary to the implications of its title, the monograph .

‘contained no catalog of delineagpd competencies. Instead, '

competencies weye addressed in terms of appropriate responses

to .technological impacts on man and society and by presenting

‘'some desirable characteristics of a teacher education program.

. STUDEN" TEACHING . L2

SurpriSingly, only two dissertations directly treating

.. student teaching surfaced. They were Poleszak's (1964)

) S comparison of the expected and ectual outcomes of student ‘
teaching and MtcCrystal's (1973) study of the role of .
cooperating teachers. The former study verified the v
cooperating teachers' piyQtal role throughout the experience,

a role that was analyzed further by McCrystal. The latter
study developed a matrix descriptive of cooperating teacher

~

-
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~ Toles as viewéd by college supervisoks, student teachers,
°fandgthe cooperating teachers thpméelves. A detailed
“y'apalysis of specific student teacher events, activities,

'§' and decisions was presented according to a normative-deviant

classification schefie. .

L

. v .

Concerned with.identifying necessary student teacher

--dqmpetencies.-bopelanq and Bame (1979) also conducted a
na*ional Delphi study to this end. Thg detailed list QF
compet%nciea that .resulted promises to be of great use in
evaluating etudent teachers.' Miller's (1968) report on
student teacher supervision via video tape also provided
another'unique idéa, namely that of interaction analysis of,.
the taped_segment. Becqﬁse of the technigues' objectivity,
it was fpynd ithat student teachers tended to accept

constructiVe criticism more readily. »
. . b ) L
‘/ N )
! Lo .
N . ' . _ (
g‘ . 4 . *
GRADUATE, PROGRAMS, . .
A ) e - N

Gavin ~(1968) surveyed industrial arts department chairpersons
déans, school supervisors of industrial arts, and industrial

, arts teachers in order td ascertain the desirable -

. characteristics of master's degree programs. Thet major
finding was that such programs should emphasize ;Le development
of teaching proficfency 'in industrial arts and it should . . s
include both technical and professional couxses. The courses -
should comprise at least one-half of the master's program.
More recently, a carefully conducted nceds assessment approach
to the revision of a master's degree program was documented

" by Bak'er and Mayer .-(1978). Their findings supported Gavin's,
with the additior of a perceived need.in the career
education-related aspects of industrial arts.

Wright (1973 b) presented an introdpction’to a series of

studies de€signed to lead f§o a revamped ndustrial education
master's degree program ag:-the University of Wisconsin-

stout. The result was a generalizablg model for the %
professional aspects of master's degree programs.  'In contrast,
ghrella (1975; 1976) employed follow-up methodology to

evaluate graduate opinion of ageassistantship-mésters’

degrqe combined program. The spondents indicated general
satisfaction .with their gxperience, although they noted the oy,
lack .of provision for planned teaching experience. Considered
of most benefit to career development wa / the opportunity .
for professional association with the ﬂa/ultﬁ. Respondents also
emphasized the desirability of a written mission statement '
specifying the functions and objectives of the mast r's -
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' degree prog:am..._ _ ' ]

‘need.. The traditional differefce between Ph.D *fnqd E4.D. )
- programs, the language xyequirement, was reported to be

., -
o ° o

Involved at master®s -and doctoral levels, graduate sssistents K

_played a signifioant ‘role, particularly in- teaching. The - : "

characteristics of such efforts were reported-by Gurbach and
Harzis (1973). While investigating the problems associated
with graduate assistants, the study also presented a

positive picture of how the requirements and cdllegial ¢
acceptance contributed to anticipated careers of the
assistants. To increase the accessibilitv of such graduate
assistantships, the New Jersey Industrial Arts College, - .
student Association (1979) su veyeﬁ and publi;ﬁed the. - >
" location, requirements, and characteristics o assistantshipsb -

availeble'in the nation. B ' 4' C g

At the doctorel level Nielsen (1969) prepared a comparative\

‘analysis of industrial education programs including. industrial

arts, trade and industrial, 'and industrial-technical. education.

He reported that.the differences that existed in the scope of

industrial education at :the doctoral level were not, go . &
pronouncéd’”"between industrial arts, trade and industrial, ‘
end industrial-technical education as they were wztkvn areas.
‘He reported a simi{prity of ourriou}um patterns, as we

as freedom to build programs on the basis of individual .

modified by a substitution of other proficiencies. Almost v
all admission processeg involved standardized tests; .
however, responses indicated that the use of test scores
varied widely. .Liu (1975) algo researched doctoral
programs with the intent of establishing a 1list <of pgpfessionals
at that level. He surveyed undergraduate, graduate, and
adminigtrative faculty. Extensive agreement on the list

was @stablished; a central core of the ’thirteen most highly

and consistently rated competencies was developed..

L2

In summary, the, reader should become familiar with twq&
comprehensive treatments of graduate educatioft:¢+ AIAA's
(1971-1973 h) Foeus on Teacher Education Graduate Programs .
and ACIATE's (1974) monograph, Graduate Programs in Industrial
Educatton. These documents contained treatments of graduate

qmrogram -objectives, specific reviews of program characteristics,

and the like. The ACIATE's monograph also included a review
of researcn on graduate education, a status report~of

graduate programs, and Poor's insightful approach to
humanizing graduate schools. That concept was implicit in
Wright's (1976) item on 1mproving graduate education and’
Dyednfurth and Miller's (1979) presentation of putting

purpose into' nonclass experiences of graduate students. They
documented the profession's views that graduate education
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5f35 " involves more than the mere trangmission of gkills and” .
4 * knowledge. Role models, aspirations, and Antgrpersgnq;vh o

R " dnfluences are crucial eogcom;tahts in the process. .

- . & .

¥ PROGRAM. EVALUATION

PR 3 . . . - . .
ot The profession's commendable self-sqrutiny is seen in‘ a 7 ,
number of evaluative studies. Most dealt with undergraduate °
programs and a smaller number with graduate .programs.’ ;

S
‘Qs B e . , h é 0\

L]

4

* .. *» .
o B
'

Undergraduate Studies . ; ‘
Follow=-up, surveys of baccalaureate students was the. central
. focus of Studies by Lindall (1968), Winters (1970), Edwards
~ *.(1971), Ross and Steward '(1977), Weiner (1971), Hein {1969), .
Innis (1971), tarkin *(1977), and Gif{ofﬂ'(1970). Conventional,
questionnaire methodology was used primarily, although'cifford
took the further step of, seeking administrator input on a
’ systematic basis. Typically, the studjes surveyed all )
‘baccalaureate or in some cgases, pésthaécalauregte graduates
of various institutions. Ten years was th{hqun mosy¥ frequently

used, aléhoqgh G:fford surveyed fourteen years of graduates.: 5

The findings' generally dealt with course evaluations, peroent
of ‘'graduates in teaching and/or imdustry, departmental needs,

- additional eaducation, salaries, and problems experiences. Some

of the major findings were ‘as follows:' s =
Py L A

. :While dollar advaﬁﬂage nearly'alwpys févored
= the nonteacher,’ when computed on a monthly basis,
the difference was not very large (Innis, 1970):
. o . A need was seen to revise professibnal indug@rial
. . arts courses (Gifford, 1970; Lindau, 1968; Weiner,
\ 1971).
o | , o ‘
. . Recommendations were made that departments implement
: .new or develop existing technical ‘areas (Gifford,
1970; Lindau, 1968; Winters, 1970; Edwards, 1971).

The greatest proportion oﬁ\graduates gave an .
above average rating to industrial arts program

objectives, goals, and courses (Weiner, 1971).

future need for general educition, speech, wmathematics,

. 7The identification by graduates of an antig%paped
health, and composition courses (Weiner, 1971).
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e Assessment of the pfbgram as deficient. in terms
of faeility, equipmentoand course offerings
.{ . - 1(Edwards,” -} 71ﬁ. o .
Two other studiés (Zogpetti. 1970; Gheen, 1970) pursued '
analytic approaches to assessing program impact. The former
det&rmined freshman and senior student growth in understanding

of Americah industry at five\coop rating institutions. -Such

growth was fqund to vaky significéntly 4dmong insititutions

seniors at doctoral’ grantidb institutions scored highermtﬁaq
those at ones:offering @xclusively bachelor's and master's ~
deqrees. Gheen investigated .the equélly difficu}t effect
of teacher training pkrograms and sought to determine the
extent to which college .ifidustrial education programs were )
preparing teachers to develop the creativé’talenbs. Using .

a Creative Expression Scale, he foundwsthat creative stimulation
was statis;ically substandard and that gveater creativity

was encoluraged in nonlaboratory classes compared to r
laboratory-based experiences. He concluded that industrial_

. arts teachers were not being adequately ‘trained to develop

students' creative abilities and, therefore, suggested that
sigilar inadequacies generally ekisted throughout the
profe%fion.‘ , % -

Larkin (l9f7) approached follow-up evaluation in a stightly
different manjner. He attempted to determine ‘diffegences

in evaluation§ between an institution's graduates and its - §
faculty. THe findings indicated agreement on the achievement
of . objectives pertaining to the relationship between people,
society, and tndustry;. the influence of industry; the {
opportunity to pursue interests 3jnd develop technical skills;
develop’an appreciation fok crafg£smanship, and provide
occupationalkand avocational informatipn. ‘The two groups
differed~Significant1y on their assessments og the objectives
of demonstrating problem-solving skills, safe work habits,
and effective work practices ' t

. A

Graduate‘Studies- , ' . . o

Graduate programs provided the focus for studies by Riddle
(1373) ™ pale (1975), Bettis (197%), Sakiey (1973), Devlin
(1971), and Moreland (1970). Thd former's was a follow-up

of all graduates at .East Texas State University since 1955;
Bettis, Devlin, and Moreland surveyed only the doetoral
graduates of The Ohio State University, Texas A & M University
and Colorado State College, respectively. University of
Wisconsin-Stout master s ddgree and specialist graduates

were the focus\ of, Bale's sstudy. All reported generally

[ - 4
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faﬁgtable'iesponsea and overall graduate hggisfaétion with

their programs. Moreland and Devlin concluded that ..
regspondents valued the opportunity for interaction among

. thepiselves and with faculty as the highest level experience. . ,

wgﬁle both reported program xeputation as bding_cruéiay-

to respondent enrollment decisions, Devlin and Bettis " ‘
indieated that the ' amount of financial assistance also ¥
played a role in such decisions. Riddle reported'the need _
for a greater emphasis on .public ralatioq; and communication
with graduates; the desirabil%ty of facility, equipment, ’
and instructional media improvement; and an increased s ,
ta}lpriﬁg of courses towards greatar utility" to those’

graduateg seeking industrial careerd. _ ' SR
Also useful for anqutical’purpo&es were the ddscriptive
data in many of these studies, e.g., Bettis' unexpected
determination. that graduate teaching experience (before o

‘or during their doctoral studies) consisted ¢f 8.8 percent Y
elementary school, 75 percent secondary school, and 7%.3

percent college teaching. Additional valuable insight ' .
was that graduates rated course work as contributing most to

their professional development; ‘they perceived research’
associateships as effecting this characteristic more than

Eeachiﬁg assistantships. - : ,

.

A

~sakie's (1973) study represented a different approach in

°

that, contrasted to the ‘comprehensive evaluations, he ~
assessed the effectiveness of a single component, ‘the ,
doctoral internship. Another difference was his methodology
of seeking evaluative responses from supervisors rather

than from students themselves. Thé 68 respondents supplied
input that allowed Him to conclude that the program was 2
meeting its stated objectives. N : )
Methodologically, both the graduate and undergraduate .
-evaluations were more alike than not. No major differences
emerqed:/ Perhaps the technique of surveying employers
represented the most unique characteristic. We are forced

. to wonpfder whether more effective aFd/or powerful techniques

act ly exist., . ! '
4 . y .
FIRST YEAR TEACHERS *" | o >

In recognition of the inadequacies of a closed system model

of a four year teacher education program, problems of first

"year teachers are being investigated. Typically, the objective

is some combination of modifying the training program or ,
instituting some form of transitional program in order to &
make entry more effective. The studies of Starr (1974},

.

- 117 - ;



; y .

R & r . . s ' . ;

f .o . . ®¥ . . .' . 1 A

%%*. . &Alexander' (19747 ™and Shaokelford‘(nidw) waere qegfed to S

A _such objectives. A : | -

K. N * . ‘ : f
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Starr identified Yeginning teacher competencies in termg .

| of khowledge, skifll, and behavior. However, these were , ' D g

= 1 \ stated as genexa iged competency stataements; .as such ,they " T
’ are perhaps betteX suited as criteria for program self- "

: svaluation. Alexahder's (1974) study, on the other hand, listed
+ + . the tep most critical and ten least ‘critical first year,
' teachegiproblems which surfaced from a national survey. . R
Cooperative effort among teacher educators, school . : C
- administrators and school boards, and teachets. are.required
. to address %he,followihg problem areas: insufficient money ‘
' for materials and machinds, insufficient storage and working
,spaca, lack of contact with board members, inadequate
entrance ‘and increment salary, initiating and operating
industrial arts clubs, lack of library matérials and b

referenceés, assignment. of igpappropriate (special education) o

L

-

v students,’ lack of time for.mgintenance, and working within
) the limited budget. ' IS ' . ¢
* ' INSERVICE EDUCATION - - ' L

'8

14 . © * .

. Two categorizs of inservice researth were identified. The
‘first represénted developmental projects‘'on ‘the design of s
‘ models and the identifjcation of needs,.e.gjyao'Tuel (1969),
. Culbertson™\(1975), McEntiye and Huykill%s (1877), Sireno
n ‘et al. (1976), .and Ely (1973), .and to some extent, Teig -
.- -(1975). oOn the other hand, Harder (1970), Bates . (1969), Crouch _ o

¢ (196@),‘Hyder (1971), Rubin (1972), and Glemn -(1975) were’
# evaluations of the/effects o&f inservice efforts. : .
; : : & .
o

- Culbertson prgsented the most comprehénsiqé'model'whfch, while
aimed at czﬁﬁﬁnity college occupational 'instructors,
contained many elements for the inservice education of .
industrial arts teachers. Culbertson's conclusions were that
inservice roles were not distinct but rather overlapping.
‘The roles of teachers and inservice leadérs were similar and
o yet, sinc: co ‘~ntional teacher education programs did not
focus on . ducation, they were not completely .appropriate
models for th inservice training of commgﬁity college and
technical institute instructors. An interesting ap%poach
- would involve the application of Culbertson's model”to the
A needs of occupational teachers identified by Ely (1973). Of
relevance to industrial arts was the latter's finding that there
was substantial overlap in ‘the identified' needs of teachers
~ in the service areas surxgyed.' Ely reported considerable
differences between teachers and supervisoxs and that
respondents presented classroom manad%ment,‘planninq, and
~ 2 I o

» i
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professipnal-deveiopment as the ﬁoaﬁ'urgentpn@eda. . . .

i
. i

With Culbertson's model and Ely's key-heeds, Q'Tuel's (1969)
earlier study is of increasing value. ;He recommended several

.desirable characteristics. of the inserfice process, e.9..,

o‘g

that instructors perceive it as part of their basic needs,
that it utilize group dynamies, that it result in integration
of departmental activities, that teachers be invelved in the

‘planning, that it incorporate realistic inpovations, that

"participants understand what resources are available, apd that

it incorporate problem-solving activities.

‘The studies of Sireno and McEntire et ai.3provided descriptive

informatio? of selected practice in Migsouri and Arkansas,
respectively. . The formex described methodology, practicum
activities and participant pretest and posttest data which

was useful in that it documented a procedure desigped. to enable .
industrial arts teachers in integrating occupationally ariented
activities into their existing prograhs, thus qualifying them
for vocational funding. In contrast, McEntire's program ’
was worth noting mainly because of its'methodology rather than
content. It. described an education-industry exchange program
providing nonvocational ‘industrial arts teachers with skill
training to enable them to teach trade and industrial subjects.
Although two models were developed, little success was reported.

‘The researchers noted that this was'due to the expense and

length of such a program and the lack of desire of.industrial
arts teachers to retrain. Fortunately, the researchers’

attempt to convert craftspe?sqns and skilled workers into
teachefs met with more success. ‘ T
rperhaps the most systematic inservice effort, and certainly

the largest, was the CP's workshops. Hyder (1971) evaluated
the 1970 series of ning summer workshops. His 154 respondents
provided findings that demonstrated a significant increase

in teacher knowledge of IACP content and process), an expected
finding when one recognized the "gomething versaus nothing"
nature of.such methodology. More interesting was his finding
that there was no significant difference in job satisfdction
between participants who subcequently elected to teach the IACP,
program and those who did not.

Of the studies investigating the effects of inservice

education, two pertained tq NDEA institutes and threg to

individual institutign efforts. 1In the first category,

Bates (1969) dealt with the institutc on creativity. While

he suggested that considerable effects rcsulted from the

program, they were difficult to dcfine. In ceontrast, Crouch

(1968) ascertained the impact of all 1967 NDEA institutes.

The findings and excellent response rate (motre than 90 percent)
' IR
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onphledihim'to conclude that the .institutes affected both
instructional program and the extent of participatant 3
involvement in extra-instructional profeesional activities.

Glenn's (1975) investigation of ‘the effects of'an inservice °
program to encourage the utilization of democratic classroom
procedures was not as positive. ° These indicated no change
in verbal interaction Qattorns. However, aexperimentally
treated teachers did improve %heir scores on the Teaching g
Situation Reactdon Test. Harder (1970) compared the ——
effectiveness of two inservice approaches: individualized
and institute programs. Whilj generally the findings supported
the institute approach, additional factors were important:
for example, subjects from larger communities scdbred higher
than all others. Perhaps the most unusual methodplogy, that
is for industrial arts, was employed by Rubin (1972) in her

. study of an institute to assist teachers in working with

culturally deprived youth. She concluded with the optimistic
working hypothesis that the imstitute constituted a beginning
step and the relevant skills can be developed. .

<

]

s
7 . ’ ’ *

SUMMARY

-

Both strengths and weaknesses characterized the research

" reviewed in this section, This uneven p&ctureais the result

of some good eﬁf rts; e.g., the investigation of the factors
affecting enrollment, and some weak areas; €.g., the attempt

_to identify fackdrs in predjcting postenrollment “~success.

Despite the faft that we seem to have some opinion-based
knowledge of ﬁey recruitment factors, empirical vevification
appears lacking. Additionally, the quest to ident.fy factors
contributing to industrial arts‘success were hampered by the
error effect of maturation. The end result is that not even
previous industrial arts eggerience was foidnd to contribute

to subsequent sguccess. This, of course, challenges the

notion of prereduisite coursework that is supported by the
traditionalists.

Uther gaps in the literature focused on student teachlng,
certification, articulation, and methodology .These- topics
eared to be underrepresented in terms of research. Few
studies, for example, addressed. certification issues, a
critical concern for teacher education particularly when one
views the current struggle over the control of the profession.
Furthermore, one of the studies that focused on such questions
seems to have considerable potential for wreaklnq havoc along
the industrial arts-vocational educatlon front. Actual
performance requirements for these two, frequently dichotomized,

2
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- efforts as the IACP.

service areas were found to be quite similar. Articulation,
particularly bBétween industrial arts and vocational education,
alse was one of thg identified research gaps. A further
weakness was the very,qpnservative nature of the apprcach

to methodology.' In $érms of teacher education being an
effective exampla of what is known of methodology, we apparently

could ‘be indicted for gross negligence. These weaknesses,

however, should be, construed as providing consilerable
opportunity .for carefully targeEted regearch. Furthermore,
becaus thdse areas clearly interface with vocational education,
they qualify .for vocational Research Coordinating Unit (RCU)
support. : . '

>

.~

Degpite these somewhat critical observations, we also noted

some significant strengths. Specifically, Chapin's documentation
of the status: of the teacher education professipn provided a

very descriptive benchmark. Other healthy signs included the

.wital treatments of topi&s by the members of the Mississippi

valley Conference. While, unfortunately, the tradition of ‘\
this group precluded widespread dissemination, their effoxrts
represented a significant contribution., similar strengths,
more often in a traditional rather than:innovative vein,
were'found in the numerous follow-up stugies.

devoted to competency-based instrqction. The carefulNy
developed lists of competencies and their accompanying .
specificatio%s'provided a clear picture of the goal teacher

S 1 . <
Even more significaﬁt is the tremendous amount of e%é;rt’

education prggrams we,  are address%pg; Graduate programs
received siggifieant attention, ag have the problems of first
year teachers. Our knowledge of ffectivg.inservice "education,

methodology has been greatly advanckd by s@ch systematic

*

" Overall, teacher education research répré?entéd some strange

contrasts. However, a considerable number pf building blocks ,
exist. Effective research can be built upon such a foundation.
while we are a long way from ground zero, we are copfronted '

by how much we still do not know.

¢
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ADMINISTRATION AND SUPERVISION

. - . . a % ¢

. . ‘

Administrative research relevant to industrial arts education
focused on attitudes.and role studieg, administration procedutes
and preparation.. While numerous dissertations were reviewed, .
the most cogent overview of administration and supervision
was provided by the AIAA's (1974) booklet, Recommended
Quaszzoatzone, Duties, and. Responszbzlwtzes for State and
Local Supervisors of Industrial Arte. It included
recommendations for practice in the areas of qualifications,
administrative responsibilities (executive, personnel, budget),
supervisory responsibilities (program, support), and public

a

1

nrelations (school=céommunity relationships and communication)

< ]

-

ATTITUDE STUDIES

Six doctoral studies formed the largest portion of this
research. They were in the areas of career education,
vocational education, and industrial arts education.®
Principals were the most frequently surveyed group.  Other
administrator/supervisors, school. board members, counselors,
teachers, and leqislators were surveyed in some studies.

) J
Career education was the focus of the attitude detenminatign
studies of Phillips (1975) and Jones (1974). Of relevance |
to industrial arts was Phillips' findings that the legislators,
school board presidents,'prinCLpals, and teachers indicated
that the world of work was not sufficzently present in existing
high school courses (69 percent) and that career education
should be taught in existihg é&ourses (73 percent). Both Jones
and Phillips reported overall positive attitudes on the part
of each responding group. While Phllllps identified a
significant relationship '‘between the respondents level of
education and their attitudes, Jones discerned relationships
between length of ee{vice_gpd such attigfdes. 8

]
4

Companion studies by Milam (1968) and McNeil (1968) asked
princibals to identify their perceptions of vocational

education. Both studies involved s(shoo_lq in the Auburn Universities

Pfojedt in Sécondary Education. , The results of both surveys
of principals _in six different btates yevealed their opinlon

_that the ipstr .ctional staff was the sStrongest program item” and

fagilitles the weakest.



ROLE PERCEPTIONS

~d
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Attitude toward industrial arts .was the prime concern of

Mason (1970) and Brandstatt (1975). The former surveyed °
principals and counselors; the lytter, school board members.

Hoth studies reported an ‘overall {avorable attitude toward
industrial arts. Brandstatt identified the sex of responding

. board members as ihfluencing expressed attitudes (females

were, most positive). Mason found a- ositive relationship
between such attitudes and the size ©of the respondent's school
enroliment, their undergraduate major, the extent of supervision
of industrial arts in their school, and their exposure to an
experience with industzial arts. Brandstatt did not
substantiate the commonly thought of p?si;ive effect of

previous exposure to industrial arts in‘térmé of the -
responding board member's hfgh school courses.

'In the elementary grades, the principals and teachers surveyed

by Tuckey (1978) revealed a positive attitude toward 'industrial

. arts activities. The subjects, compared to some of the

preceding reports indicated a significant understanding of
elementary school industrial arts, its potential,

- characteristics, and contributions te career education.

v ]
?

.
L3
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The role .perceptions of both industrial arts supervisors .and
department chairpersons were investigated by Hall (1974) and
Hayden (1973), respectively. Both stugies invoived principals
and teachers; however, Hall included s pervisors, whereas, -
Hayden added department chairpersons. Hayden's major
findings were that, despite their agreement regarding the
ideal role of ipdustrial atds chairpersoms, there was © A
disagreement between teachers and principals regarding the
actual role of the chairpersons. This dissonance is heightened
by the opinion of the chairperson in that they agreed with both
teacher and principal groups. Hence, much conflict potential
existed gn light of the disagreement’ of teachers, chairpersons,
ahd principals regarding their perceptions of the actual and
ideal roles for such- persons. ’ ' ' . N

5 . .
Hall's similar study of the role expectations for industrial arts
supervisors yielded results more consistently in agreement
across the surveyed groups. While a large degree of response
variation existed, Hall concluded that there were no systematic
differences., attributable to respondent categories. While not
directly concerned with indystrial arts, Magisos' (1968) analysis
of the factors associated with state vocational education
sup;rvisors" role perceptions was reviewed due to its significance
as a benchmark for comparirg the perceptions of industrial arts
supervisors. The two populations may, in fact, overlap in lidht
of the increasing likelihood that industrial arts supervisors
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were ﬁound to be housed in state vocational departmenta. Nagisoe
reported that 'state supervisors were found to value dynamie
behavior. (as contrasted to tractive onothg scale developed by
Rice). He also reported that incumbents at higher job levels
were found to be more dynamic. In comparison to ‘tractive
aupérvisorsw the more dynamic ones were reported to have

, significantly more formal education, college degrees,’ returne to
college (after enterxing the profession), 4nd a higher perception
-of their salaries. .Mort dynamic supervisqrs Wwere found to be
females, to haye lived. in smaller dommupities during their
schooling,. and to work in state vocational divvsions'without

.° personnel selection’ policies. T . :f/n
. . : ) t / C
° DMINISTRATIVE PRACTICES {
’ ’ eare§§(1973) investigated the influences: and. forces affecting

indqustrial arts supervision over the past fifteen years. Hire
review and jury. process identified ten validated forces which -
were then '‘rated by fifty-two state supervisors .of industrial
arts. Responses indicated that 74 percent of the supervisors
had no mandated obligations to provide special supervisory
gservices for industrial arts but were providing it under |
regulations for general education. Additionally, the ratings
revealed positive effects attributable to eight of the ten -
forces with no influence assigned the remaining two. !
\ Fruits (19755 and Riotte, (1974) both dealt with local
administrative practices relevant to industrial arts. Whereas
-the latter did so in terms of legal- -fiscal bases, the ‘former
pursued the relationship of personal and situational variables
related to supervisory roles of industrial arts department
chairpersons. A survey of a random sample of 77 Indiana
industrial arts crhairpersons yielded results that demonstrated
§ significant relationships between both personal and situational
\ variables "and dministrative responsibility. However,
situational va 1aHﬂes appeared to have more influence than
personal factor in fact, accumulated credit ‘hours ‘in
administration/s ervision were pot so related. Fruits
reported that industrial arts department chairpersonS‘tended to
assume more respoasibility for planning, communicating, and
organizing duties than for“supervising, coordinating, or
evaluating duties. Kinzey and Fruits (1977) subsequently
published a detailed list_of industrial arts department
chairperson {school level) duties as ranked by .survevye
chairpersons.' Price (1977) augmented this with a description
of anticipated change in the roles of such chairpersons.,
a Kinzy (1976) also provided a useful summary of research
pertaining to industrial arts department heads

’ *
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_semester enrollment,

A % . .e i . s J N
. Hiring practices were the focus of Van Metre's (1974)

$ 14

.courses per ‘student.

v ° . R A
study.
He ihvestigated the feas{biligy of student teaching video - T
tapes as an aid insthe delect

school administrato®s. He concluded that such tapes werc
feasible and that adminigtrators were interested’in their use.
Directly related to the inflow of new profesgionals is Ehe d
means of employing them, Bérnabei (1973) illustrated the more
progressive approaches to differentiated staffing and its '
effects on educator roles. ' . S

°

-

] '
In contrast to the public school focus of';he preceding.
studies, Gullickson's (1974) research pertdined teo accounting
and budgeting procedure. at the.college level. He éstablished
a set of direct program costs appljcable to.large scale .
(4,185 FTE) programs. He calculated fixed costs per course to
be $125.27; $6,75 was the mean 'supply cost,of technical . ‘
Gullickson determined tHe total average
cost 'per tecHnical activity laboratoyxy student to be $%32.02.
Interested readetrs will want to note his use of total
expenditures, variable supply costs, ﬁ%ta enrollment,
percentage of qprpllment-in_technical°,
activity) course offerings, total course offeringd, average '
technical course enrollment, fixed costs (instructional,

-administrative, and support staff salaty, student wages,

" arts funding with

aythorized travel, fixed supplies, md;ntenance per departmént
student), and laboratory fees. Gullickson's purpose wéds ;o?generdﬁe
a comprehensive overview of.the financial aspects of a large

university industrial arts and techﬁglogY—department.

1 ] . *
S ¢ L\

Steeb (1976) reported the results of a survey designed to .
determine the status of industrial arts in vocational education
state plans. Since such inclusion opens the“way:?or iqdustrial
federal vocational education money, it

served as a,useful indicator of €he'degree of success the
profession has achieved in convincing vocational educatoxs

that industrial arts can contributé to their programs. Steeb '’
noted that thirty-eight states included industrial arts in
théir plans, |

.

but not all allocated federal dollars to it.’ ‘
some, in fact, merely mentioned industrial arts without showing
any allocatién of federal or state dollars. While this may’be
tokenism, to be sure, at. least it -'is a start. ‘It is'a start
that provides hope for beleaguered industrial arts teachers!
and administrators, who daily face the economic crunch

described by Campbell (1976). However, the fact that the

ing of b@ginhiqg teachers by T -

51 response or coping options
many undesirable ones diemands
increase their advocacy roles
Readers interested in program
special issue of Man/Society/T
and its treatment of federajl,

which Campbell presented include
that industrial arts teachers

as well as their efficiency.
funding will wish to review the
echnology (BRIAA, March 1976)
state and local:funding levels.
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AREES ¢ 1Y eQﬁihg«naeura of the legislative btocesa. sqne‘pf'the . . gé
~*information may, now be superceded; pevertheless, the contents g

@' . provide an effective foundation for understanding this issus. !
§© . Another important perspective on.industzial artg teacher .
- pdueation departmentd was intrbduced by Deane et al. (1974) in | e
f thelr symposiunt that examined the role of department eanvironment. 3
'Esséntially, the impact of size was reviewed, as well 'ds < vt
- those less tangible influences that size may engender. - S, ¥

" Warner's.'(1978) Mississippi Valley Cohference presentation on '

how the role'of college and university industrial education 5
b department chairpersons has changed due to ‘negotiated contracts S
N ' also was a valuable contribution. His paper- included treatments v
' 'of the extent Jf collective bargaining, factors prompting such
' contracts, and the factors affecting the chairpersdon's .role. :

o . .

. »
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. ADMINISTRATOR PREPARATION. . : < e ) )
i . ' - ¢ . . NJ : - . e .
_Administrativé internships, theitﬂstatus,_dqgign;eand objectives \

were investigated by Krug (1974). His particular reference was . - b
to those available as part of industrial or ,vccational” ¢
‘education doétoral programs. The disparate finding that, .
: while 62 percent of programs offered internship -opportunities,

¢ ' only 29 percent of the enrolled students actually participated

. was explained by a lack of acceptability of such experiences

to students and educators. Such unacceptability was inferred ..
despite reports of a wide variety of credit hour and length
of time options, as well as faculty endorsement of the approach,
‘particularly when it 'resulted in the opportunity for inqreased
. contact with field agencies. Also reported was- the finding ~
- that the internship fqcused upon school-community relations y

and curriculum development; as such, it met the]needs of ,

interns. ) . . .

. o 4 . ,

A difkﬂ:ent aspect of administrator preparation, proposal

design, was studied by Friedman (1978). His dissertation

involved the dévelopment of .a handbook and multimedia materials

designed to train personnel iﬂ‘;he preparation and submission

of proposals under the Vocational Education Act.. While

not specifically including industrial_ arts, since this act

does enable support of industrial arts, the techniques outlined

were adaptable to ‘industrial arts spe¢ .alists. Because of

the relatively recent emergencesof this funding vehiale, i

the profession's advocates are advisec to assimilate the manual's

skills into their arsenal. ' )

K ¢
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SUMMARY | _ I .
S

. Seveyal cohcldsions emerged from these studies. From our
" perspective, it §§9m6§ qpke% clear that the administrative //

role perceptidn studiés in industrizl arts yenerated results
essentially simildt typ those in other educational areas. ‘
Differenges in role rceptions did exist by organizational
level; the interactipn of personal and situational variables
probably precluded m aningful generalizationsﬁ» It also&seamai
that, as in other educational aredas, cons derable attention
theeds to be focused on the development of public understanding

of what this profeserion’ represents. fhe current TV campaign

to raise public senaitivity to their EQ {(economic quotient)| is -

an example of what is needed in industrial arts. Additiona

visibility through the AIAA, an NEA affiliate, also is likely

to be valuablg. ¢ ‘\

©

Administrative topi that signify usefyl research possibilities
include status studies of industrial drts dollar allocations,
supervisory activity, and the-effects of administrative

stress. A usefnl\ example of the former would be the development
of. normative industrial arts cost data for: the .wvarious
educational levels. A similar status study of the extent

to which industrial arts supervisor duties and responsibilities
are consistent with the AIAA's recommendations also would

be desirable. Findlly, with the q##rent high levels of
administrative stress, a study is ;qedej'to systkmatically
explqgre the effects of stress in terns of administrator,
faculty, and student impacts. . ! '
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- PROFESSIONAL CONCERNS. - , ‘

. T . " s g "ﬁ'

» * as a function of our .profession's gradually increasing - %
e maturity, there have been a slowly increasing number of

field. The job satisfactign studies of Renneke (1968),
Anderson (1969), Imphong (1974), and Talbot (1974) represented
an introspective look. at professignal roles. 1In addition,
Messerschmidt and Barnhardt (1972) described the development
“: and results of an initial job satisfaction scale for industrial
s arts teachers. The Kenneke, Imphong, and Talbot studies . e
lgok at the causes and correlates of industrial arts/ o '
industrial education teacher job satisfaction. Kenneke's.
© and Talbot's studies identified,a positive relationship
+ -’ ‘between satisfaction and pupil hchievement. Additionally,

. invegtigations intdﬁthquizzmics and characteristics of the

t Kennéke identified working conditions, teacher-student
relatiqpships, and faculty interaction as sources of reward.
..> % . Talbot, however, seemed to relegate the importance of working, _
’ conditions and physical plant concerns as secondary to pupil /-
_ . uchievement. After allowing for the variabilities of |, /. ‘
interpretation, it seemed that both studies identified factors - . .

directly related to the teaéhing-le&rning environment as
being the chief sources of dissatisfaction (e.g., economic
considerations, working conditions, and school administration). '
Kenneke's study also is of value.in that he describes the -
. differential satisfaction/dissatisfaction characteristics of
_typical categories of teachers. ’
v . - Anderson's research is a variation on Kenneke's theme in that
e compares the attitudes of those leaving the profession to
i those who remained. As anticipated, his work disclosed
- significantly different. attitudes on the part of both groups,
as well as the proportgpn that lenvers represent. Anderson's
sample (in Michigan) indicated that-leavers represented 15.5
percent of the‘total industrial education profession; of these,
5 percert reported they would leave education and .10.5
percent reported they would remain but not teach industrial
education. Invariably, the comparison between reasons for
leaving, as identified by this study, must be compared to the
previously discussed sources of satisfaction/dissatisfaction.
Unf) rtunately this comparison did\not yield clear results,
" since Anderson's identification of poor salary, lack of
professional commitment, the falseness of the school situation,
and the inadequacy.of being employed for only ten months




were not directly comparable ‘to the scources of disaatisfa¢$ion
in Talbot's and Kenneke's work. Howevaer, it may be-that,

the leavers' construct of thu. teaching environment (the’

chigf source of dissatisfaction) was subsused by what /

they term "lack of commitment" and "falseness of thg/écho%loi
situation." * The sources of dissatisfaction were congruent to
the extent that this‘'overlap existed. more rece raeport :
(Kaufman & Buffpr, 1978) reviewed -industrial arts teacher \
e¢ducators' satisfiers and theirﬁcountetparté. + A/national
random sample of over 200 indicated that academdc gieedom.
childrents educational héenefits, national supetvision, and
considerate colleagues all rated asg very important work
characteristics. Another perspective into the psyche of

those practicing the industrial arts .profession was provided
by Herbert's (1978) ovegviéw.of the personality characteristics
of industrial arts teachers.. His study provided useful :
comparative data for two groups: a randomly selected set |

of industrial arts instructors and a get of ‘national teacher *\;hl

of ‘the ‘year awardees. 1In general, the award recipients werxe
more industrious and precise, while --at the same time--
less aggressive and autonomous. Since many .confounding
variables impinged on the results, and since the specific
methodology will be of interest, readers are encouraged,to .
consult the original source as well as a subseqgpeht article
by Dugger and Herbert (1978) which dealXt with f£eacher
personality research. . 7

] . 5 - ~
ASSOCIATIONS ' : ' .
Several studies focused on the profession's 3as ociations. .
Krause (1970) chronicled the history of the Michigan Industrial
Edugation Society. Kinzey (1973) documented key* events in
the emergence of the American Council of Industrial Arts
Teacher Education. Interviews, a review of Ehe_archiyps of
ACIATE and other organizations, and reviews of early records
were used to track the developmént of ACIATE, from its formation
in 1950 through 1973. The work of the organization in promoting
publications of interest to the profession was examined in.

detail. Additionally, the awards program of the organization

was reviewed and its role assessed. Gilgannon 61975) attemptedﬂ

to determine the perceptions of American Vocational Asspciation
members regarding the association's function. Function was
rated in terms of opinions on ¢ llective bargaihing, state

and national legislation, commification with members,” intra=
disciplinary affiliation, accreditation,; and certification.
Also related to the AVA's effectiveness, Garrison (1977)
studied factors that influenced membership in the states.

H% concluded that differences in services may explain varying
membership conditions. The differences were catagorized by

i
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costrbenefit, ‘association structure, and professz?nal activities.
verificatfen that such services are the sustaining force T

. of state associations was observed in Ten Years of Service ' .

 developing®a description.of their size, dues, ¢fficers,

"the students i

to Imdustrial Arts Education in New York State  (NYSIA, 1973). .

The reviey documented the crf®ical incidents ind actions ¢ , .
of a vital associgtie tti (1968) investigated state - \L
level industrial rts asso iations with the objective of -t

committees, publications, and conventions.. Bacause. the . A

study was conducted so many years ago, a replication is, in ‘order. o

Also 'conceérned with state associatlons, but in terms of T

their leadership, Dyrenfurth et al. (1978) summarizedinecessary s

state association leadership activities. This AIAA presentation :

coinbined’ case study and investigative approachées in the ' .

development of a set of recommendations regarding the survival '\?

of industrial arts, the needed leadership activitieg, the

deavelopment of an industrial arts advocacy, and the careful

é&queneigg of preservice professiondl development. §tudent . a4

7sssocifations represent a different form of professional o

organization; Dennis (1978) outlined the implications of - N

USOE recognition of thelAIASA and the..opportunities this ' “

affords, :or the enhanaﬁ%ent of industrial arts. L . B,

Another comprehensive study of profassional asssbiafions was

contained in the ACIATE's Twenty-eighth Yearbook (Martin, '

1979) . The authors descrikhed the roles and aspirations P ~

of “the AJAA, its cduncils and affiliates, as @eiﬁ as the ¢

Mississippi Valley Conference. 1In addressing another facet o .

of the professionalism, the yearbook contaihed a, section on : .

the conttributions o“ professional journals “in’ indnstrial

arts. Because journals .and effect&ve communications are the

hallmarks of viable prdfessions, ers (1970) evaluated 2 '/

prototype industrial-technical periodical for use by -

industrial arts teachers. His nationwide survey of American

Council of Industrial Arts Teacher Educators members and

general indust ial/arts teachers and udents (ninth grade)

produced posi*éve results. All teac ers and two-thirds of .
dicated a desire to use publication simila}\or

tlo the prototype. Of particular‘ ote wds the endorsement of - o

the concept of condensing articles m other publications.

Similarly, O‘Neill (1971) saw value in college faculty havxn%;

access to usable materjals. He attempted to develop a system

that would enable tacuity to exchange informgtion about

locally produced instructional materiéls. Responses to his

survey suggested that the administrators of "industrial arts

teacher education programs felt that such an information

system was feasible. R?binson 8 (1973) Mississippi Valley . r "

- !
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 LEADERSHIP

. . ‘ kN .u S L. .

' o .. . \ ’ "?-b,.“ U f

Conference &reeentat_ion providedjisusvey r;esuits QN de'pén'tmentél

newsletters and 9150'chused 1a%péfy on faculty communications.
. v ot o - ].-Q " L

Improved communications, albeit commupiicatioen wixﬁ those

outside thg profession, also wab'salled@forjby‘such&;ski

(1975).. He‘gointed gut an.yrgent:need Por~promotion of a

clearly defined working image of industrfal arts and recommended

that this be g responsibility of professional organizations.

subsequently Lovedahl (1977) ursued the vehicle ofefilm as

a communicatlon technique designed to enhance public knowledge

of and attitudes ‘towards industrial arts. He évaluated the

effectiveness of a film developed for this purpose éommissioned

from the Ohio Industrial Arts Association. Responses from

305 subjects verified that attitudes apd knowledge were both

favorably affected by viewing ‘it. While socioeconomic factors

had no signifilcant influence on the way attitudes were altereé;

sex, experience, and parental status had an influence, !

particularly in the cognitive dimension. -

A different vehicle was pursued by Hall (1970). By reviewing

newspaper coverage ‘and by. surveying 272 industrial arts teaqpers,

college faculty, and college and secondary school students,

he explored the effects of the Central Kentucky Student

Craftsman's Fair on indaustrial arts. He reported that all

students earning more than one ribbon reported taking two

or more credits in industrial arts. While students received

extra help during classes, contrary to popular belief, little

help was received after the regular school day. Respondents

also felt that the ihdustrial arts program improved as a

result of this activity. Hall 53271) also reported on the

effects of industzgﬁlgirts contests on publicity. He found

that in areas whefd contests were held, not only did industrial

arts receive more exposure, but-the exposure was greater after

the fair was inaugurated tﬁfn in the previous degade.

,) -

. . \

The -development of a contin sly expanding ‘and increasingly

vitgik%eadership cadre 'is mandatory in a healthy professionc

Rosser¢1}978),provided a particularly telling analysis of

researcﬁ?into professionalism. Records of state level

activities designed to encourage leadership were compiled

by Dyrenfurth and Bender (1974) ,.Dyrenfurth (1978), and

walencik (1979). Each of these leadership development projects

attempted to bring established and e erging pggfkssionals

together in an atmosphere that was b tﬁ\ieinf cing and

- ¢hallenging. The impor&ant premi§e was ringing together the

state's leadership cadre with the nation's~outstanding
authorities on issues trucial to the advancement 'of industrial
}

' '%

2
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.(1976) dis
‘of the profession and was ‘a useful revievw of this topic.

. significant challenge to the profession. ‘While individual needs' .

.
8 - e . L
. .

4

. arts. Every means possible was employed to ‘get the participants

to believe that their efforts could, indeed,‘effqu change.:.

Mohan?' in the \ACIATE's. 8%h !earbock (Mnftin. 1979) also
dealt with the topic of 1eadership in f%dustrial arts, but fromo’ .
a genaeric perspettive. Thé tenets he pgesenced were fundamanval

t8 all suc? efforts: on national, state, and lecal level. Mphan's
ertation also provided insights ihto the leadership

°

Related 'to leadership development efforws designed to enhance
individual self-image and pfopensity to inititate action has Lt
been the effort at studyindg the future. The ACIATE devoted .
its 25th Yearbuok, Futumg Alternativeg [or Industrial ‘Arts .
(Ssmalley, 1976) to this objective. The yearbook has made a

major. contribution.to&ard helping the profession's leadership.
acquire this vital set of insights ongthe implications of the
future. e : -0

Q
»

¢ P
Research Activity v . . ¢

Establishment of///systemetic research effort has been a

are relatively easily established, it is considerably more
difficult to prioritize them, particularly on a national leyvel.
Householder (1969) Buffer and CampBell (1976), Nelson‘et al,
(1977), and Finch et al. (1978) have sgught to make gains in

this direction. The background for theése studies was established
during the early 1960s. One context evolved largely from the
American Educational Research_.Association's Review of Educatiponal
Research (1962, Volume 32, No.4). This document synthesized the
major research findings since 1956 in vocational, tethnical and
practical arts education. ACIATE auspices helped bring two,
additional yearbooks to fruition. Porter edited the 1964 issue,
Classroom Research inm Industrial Arts; Rowlett edited the,1966
issue, Status of Research in Industrial Arte. As their titles”
imply, the former provided teachers with a guide to conduct,
action research; the latter synthesized industrial arts

research. Fortunately, the classroom research thrustistill is
Being encouraged, as may be seédn in Lolla's (1978) treatment of
the problems and POSSibllltleS of such activity. The Fall,

1968 issue of the Journal. of Indugtrial Teacher Education alsd
evidenced the overall concern for research. It was precisely

this research-valuing era that began its decline in the skepticism
of the late 1960s and early 1970s. Such decline notwithstanding,
the momentum developed. was sufficient to lead to a National
conference on Research in Industrial Arts. This conference

was described by Suess (1969 b). The presentations by Suess

(1969 a) and Householder (1969) were related documents. Other

- 132 -
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citations demonstrating outgrowtha of the' research vayying ﬁ@
era include Hanson's (1968) treatmént of research methqdologies, Lo
Tuckman's (1968) descriptioen of research and the jrole of .the C
researcher, Tomlinson's (1968) and Ianni & McNeifl'% (1968) .
debate on the. research role of USOE, the AVA reseaxch committes's T
(1968) position on research, and Howe's (1968) .prescription : 83
for the impogtant dissemination functions of researchers. U
While it 4s -our interpretation that the overall value pléced
on risearch has diminished significantly, perhaps i't is a
sign .0f the profession's inéreasing maturity that the
“acqéptance on faith" stage of the.importance of research H
is now past. Buffer and Campbell, (1976), Nelson et al. (1977), .
and Finch et al. .(1978), in fact, may evidence the profession's .
new commitment to the advantages .of rigor, system, and critical
analysis. The elements of the proposed system of Nelson et al.
(1977) to structure industriad arts research on a national
basis are directed to such objectives, as is Wheeler's
(1973) guide to the types and evaluation of research in
industrial arts. Miller"s (1973) article on the related )
curriculum dbveloggent implications of research in career
education also evidenced similar intents.
Identification wdsﬂfhe chief misston of the-1976 NAITTE
Research Committee's agenda. Finch et al. (1978) reported .’
the results of a study designed to identify and categorize
research needs of NAITTE members. Subsequently, the committee
sought to discover relationships between idéntified needs
and key demographic variables. The sample (400) yielded a
return of 280 members, with the largest proportion in

‘ industrial arts (38.6 percent), followed by trade and

ipdustrial (21.8 percent)’ teéhnical education (6.8 percent),

and various combinations (31.2 percent)¢ A relatively low

total of respondent time was reported allocated to .research

(20 percent) and to helping students do research (10.2 percent). = "
v . " @ ]

Establishment of criteria and careful analysis did not yield nee4;

identified as very important, although the relationships’ Va

between teacher and student performance and. between teacher. 4

education and teacher pﬁf%ormance were identified as the

highest ranking i{mportant research needs. - :

JFactor anaf&sis resulted in the surfacing of the following

three clusters that described research needs: concern for

evaluation (process and criteria), desire for research

documentation of competency-based education, and desire for \
gugggmce on How to conduct research, write proposals, and

admtnjster the projects. The researchers concluded that the
population's research needs were homogeneous, regardless of

department size or geographic regions.

3
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'addrees them: Wright (1977) sought. to provide some descriptive

% G

' of resear

aeaearch needs. of course, imply thac regearchers are able to _ R

‘gtatistics of\the ddgtoral degrees awarded over a ten-year

period. Some 651 degrees were awaréod by 52 institutions. Y

" Grounds. for opt mism for an increased research capability on

the part of our‘'dprofession may be justified on the basis of :
Wright‘s finding that industrial education doctoral production . -
has exceeded “the growth rate of other educational fields. ' ' o

pnto the factors that contributed tc the initiation
' 4ﬁfort were identified by Ponder (1979) and Jelden
(1976). Selden'’'provided the. would-be . researcher with a
valuable overview of data storage and retrieval systems.
In doing so, c;:eased considerably the neophyte's task iq

JInsights

obtaining -the prerequisite information necessary to begin
eﬁfectiva resedrch. Ponder, on the other hand, attempted to
idéntify conditions that encouraged research efforts. Using

.

_tcareful analytical procedhres, he concluded that a researcher's

primary employment reaponsibilities and the employing o
institution's publicatlon requirements were significant
influences in producing research, at least as manifested by
publications in refereed,and ‘nonrefereed journala. Ponder
‘noted a pdsitive correlation between refereed publications and
favorable attitude toward résearch, an attitude not evident -
with non-refereed publications. Of course, attitude and
incentive, as treated by Ponder, are only part of the research
initiation and dissemination effort. The knowledge of the
means by which the latter can be accomplished also is neceasary.

- To this end, Bradley's (1975) article is particularly useful.

'SUMMARY

/

The professional ,concerns in this section were classified by
four topics: Jjob satisfaction, associations, leadership, and
research. Many of the topics in the previous sections also
related to these concerns of teachers, supervisors, and
administrators.

(2%
After a flurry of interest froi 1968 to 1974, job satisfaction
studies ‘have been dormant recently. In view of the current

attentipn being focused on teacher stress and burnout,

. replication of these studies seems appropriate. Such studies

will likely document crucial insights that might be used to
negotiate for improved industrial arts teacher working
conditions. The very real industrial arts teacher shortage

' péghaps can be combatted in this way.

L4
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Professional assoc¢iation affairs héve not been well documented.

S

Perhaps we have been too self-conscipus in addressing matters
that appear somewhat selfish. Clearly, however, the means

by which the profession serves its members by enhancing theit <

capability to serve their clients is a‘legitimate reseakch
goal. Additionally, studies of professional communication
mechanisms also are in order, as are SYys ematic analyses of
the impacts of the newly emerging Americak Industrial Arts
student Association activities. :

Because of the complexity of what we could depict as an

"alphabet soup" of acronyms and a tangle of affiliation

networks, it is safe to characterize the typical practitioner's .
knqwledge of the profession's associations as incomplete, at best.
Fczgthese reasons alone, the studies cited in t 's section

will serve an important function. Additionally, \a very

important contribution to this goal is available in the form

of the ACIATE's 1979 Yearbook. The editor is to bg commended

for this most significant contribution. It is our tesponsibility
how to insure that the book receives appropriate exposure. One
way to achieve this would be to use it in the increasing number
of state leadership efforts. This relatively new thrust

is producing desirable impact in.curriculum, access to

vocational funds, public recognition of industrial arts, and

8o on. Most importantly, however, such leadership activities

build professionalicohesiveness. They also encourage
practitioners to’'develop an increased sense of control over
their professional destinies. This is the hallmark of a
true profession.

This brief summary also must call attention to a true
profession's concern for system and order. The dissillusionment
following the mid-1960s' perhaps unreasonable expectations of
research has led to a new emphasis on rigor. Recognition of

the complicated, "one-piece at a time" pattern of knowledge
development/is exemplified by the calls for an overriding
structure. It is hoped that this review and synthesis will

"be of assistance in this regard.
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SUMMARY AND RECOMMENDATIONS . e | S
» . 7 , ’ .é

OVERVIEW

Summarizing this review. is a challenging, and inherently
dangerous, task. Second-order summaries are - typigally
fraught with nver-generalizatiosd. In/ addition, because of '’
the reviewers' reliance on abstracts and summaries, the
reader should consider thp following coqgents as ‘tentative.
Another reason for cautioh is due to the inevitable errors

of selection, While every attempt was made to gystematically
tap key resources, invarijably some studies may have been
overlooked. To the extent that these could alter the findings,
an allowance will need to'be made in }nterpreting the
conclusions. .

To begin, however, it Yis necessary to reemphasize that ' -
research is conducted to provide information and insights
to increase the profession's effectiveness. As such, research
is inherently useful -- or it has that potential, ‘provided %t
. is used. Thi's cavweat seems to be neéglected occasionally.
Consider, for .example, Householder and Suess's (1969)
reference to the AVA's Research Committee's 1968 statement .,
recognizing "the responsibility of the professienal association
to.stimulate and facilitate research and research related
activities... (and) that the attainment of that objective
would require a continuous flow of information between
researchers and practitioner§ and substantial long term
financial support" (p. 44) . ,

¢ ) 14
Despite recoéﬁition of the need for a two;@ay exchange of
information, the amount of application or use made of research
is suspect. For example, the National Academy of Science
(NAS, 1976) report on vocational education research pointed
out that even with 250 million dollarsg spent, widespread
impact has not been documented. Rupert Evans, in chairing the
Academy's panel, indicated that the panelists were disappointed
in their findings, particularly since they obviously believed
tha*t vocational education®® and D is beneficial. The panelists,
however, were required to reach!'!this unpopular conclusion, -
since they found few pbjective impact studies. Since it is :
likely that the same characteristic is shared by other
educational R and D arenas, industrial artssresearch probably

LS
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deserves the same criticism. It may be ‘that Evang and his
colleagues identified the cause for ‘guch criticism in that

they allowed that federal R and D funding priorities have heen
more politically than rationally determﬁyed--in the professional
sense. , - . ' ‘, . o
Nevertheless, positive aspects also deserve mentioning. Clearly,
there have been an increasing number of research efforts. '
Furthermore, it is our impression that besides an increase in
the total number of individually conducted studies, the amount
of research each individual conducts also has increased.
Consider that Householder and Suess (1969) complimented°%he
profession with the following observation:

industrial arts appears to have come of age
academically and intellectually. The profession
has matured to the point where it is willing to
undergo a careful self-appraisal of its basic
beliefs, fundamental practices, and educational
procedures (p. 44). Q .

Also, by reviewing the NAS repdgt, oné can identify excellent
research summaries of vocationa education R and D in'major
priority areas such as career deyYelopment and guidance,

. students with special needs, student characteristics, teacher-
education, instructional technigyes, curriculum development,
labor market supply and demand, and administration and '
evaluation of vocational education. While the former made no
specific mention of industrial art$, such studies provide
essential information for the practice of industrial arts,
as well as other practical arts fields. Furthermore, industrial
arts research is in a position where both macroresearch and
micrqresearch can make useful contributions. Macroresearch,
of course, refers to broadly conceived efforts which, despite
some specific lack of control, yield a large stale perspective.
This perspective may subsequently e used to identify hypotheses
for testing by means of tightly controlled conditiors. '

A

AN ANALYSIS

Some descriptive statistics are appropriate. The totals on the
various analyses do aot equal one another because these statistics
were compiled at different times, due to the stringent

publication schedule. This reflects the on-going growth of the
review and synthesis and should not be interpreted as inaccuracy
on the part of the compilers. Because table 1 was compiled

last. it represents the most ceomprehensive stage of development.
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At this point, the reviewers alsc must acknowledge_ the capable .. .. s coy
assistance of William Dunlap, Paul Noble Young, and Howard M. , o
Porider. The first two ave doctoral students in the University . . :

of Missouri-Columbta'’s Industrial Education Program; the latter '

. is a recent graduate of the game. 1In addition, Patricia Love,

Ann Klopp, and Gordon Thomas conttibuted extensively to this
compilation.

-
A

This review comﬁiled approximately 870, studies, reports, and
articles. Table 1 illustrates the relative proportion of " ¢ .
effort that the prqofession invested into each major topic ' , J
over the period studied. The emphases, in descending order, .
were: curriculum, teacher education, educational programs E
(st#tus studies), and history and philosophy. The deemphaiis

on evaluation, facility, guidance and 'counseling, and human

resources research also is apparent. Two additional ‘caveats

are ‘important: (1) the research emphases reflect--to some e,
degree--an interaction with the oréanizational scheme chosen

by the reviewers and (2) the selection process variables
undoubtedly injected ,some error va%iance into the analysis.
Desp;ié these cautions, the statistics provide an iﬁsidhf : ,,
into the ,character of the profession's efforts over the

‘ past twelve years. By observiny the annual overall totals in

table 1, it is reasonable to conclude that research requires
something on the order of five to six years to enter the , . ,
mainstream of professional a- reness. Howeyer, a rival '
nypothesis also exists, namely, that 1973/1974 represénted

the major watershed between research-valuing and rela lvely
nonvaluing eras. -

Table 2 illustrates the .nature of the researoh copducted;
table 3 shHows the extent.of agency involvement. Industrial .
arts research, in terms of the bibliographic ev1dence available, . R
still seems to be heavily dominated by doctoral dgssertatlons. ‘
Other types of research hawe only recently begun to approach
degree-related research. This is a healthy trerd for the
profession. : ' )

Another sign that augurs well is the widening of the research
base, i.e., who does it. Table 3, on which the foregoing is
based, may at €first glance seem misleading because of what
appears to be the dominance of major universities <Ydoctoral- _
granting ones): However, 1t is our impression that if such o S

.a table were compiled for each of the earlier reviews and

syntheses, not only would a much smaller and less diverse
involvement among ageacy types be evident but also the
"within type" range would be c(ﬁsidepably smaller.

°
.
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a Table 1. fsyiew:and-Syuthesis of Research in fndusérial Arts: 1968-1979 "

) .
— N ' ° - z

AR o - '; - : Citations;by Topic and Year .
R * ‘ : _pre-68 68 69 70 71 72 “73 74 75 76 77 78 79 Total [
" Introduction. .« « 4 ¢ . 00 o d e 1 1 . -1 1 .2
Selection Strategies. ... . . . . . 1 141 (1 1 i1 |3:972 1, |1 (111 |1 15"
Commentary. o « o« » o « 'ete o o o of . : ' 40 % <:§',/ b
' TOLAL « o o o o « o7 o o o o o o o 2 {112 141 (1 {3 |1 |1 |1 1 Y (17|17
T, History, Philosophy Objectives .
. ) History of Industrial Arts. . . . . 3 2.1 1 |12 2 2 2 1l 1 1 18
History of Technolog® « . . . « . . 1 : , 1 2
I Historical Studies in Retrospect. . R . 1. 0
. 4  Philosophical Foundations . . . . . 2 |5 |1 4|2 |1 4 13 |1 22
3 w Emerging Front8 . « « « « « « « + . 1 {7 14 {311 1}3 |4 |1 42 |1 |4 31,
. Philosqphy in Retrospect. . . . . .. 1 . 11 1 2 1 6
‘ ! Found. Indus. Arts: Our Objectives. 3 5 2 {312 |3 1 19
SUMMALY o % o o o o o o o o o o o o 2 |1 3
TOLAL o v v o ¢ o e . oee o 2 e 3 6 11 7 {5 |& {9 fio |6 |8 |6 10 |2 |101
“Human Resources Related Studieés { -
L BQUILY. « « o o 0 o o o o o oo 1 L {1 1 [3 1121 |3 {2 (1 |1} 19
¢ : Recruitment . . . « « « ¢ ¢ o ¢ « & ' 111 |- 2-
' Manpower and Industry Needs . . . . 1 4 S B |
SUMMALY o « o o, o o ' o o o o o o 1 1
‘ TOtAl o o o o o o 0 e e e o4 e e ek 1 1|1 {2 {3 |11 2 ]2 |4 |21 |2} 23
=7 " » Education Programs !
Special Needs . . . ¢« « ¢« + o o o & 2 1 3 1 Ton 8
Status Studies: General. . . . . . 3 8 |7 8 6 |7 7 6 5 5 6 5 5 {. 78
Status Studies: State Specific . . 6 |3 11 | 2.1 {1 1 {1 16
) Foreign Programs. . « « « « o o o+ o 2 |2 J1 13 2 10
SUMMALY v o o o o o o o o o o o o o ' 0
TOtAl o o o o o o o o e e e e e 3 18 {13 1‘26711'1067865112'3
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Table (. - bbntinued '

f .
' ' 4 ! ) ‘o

v . . Lo : * citations by Topic and Year _
! pre-68 68 69 70 71 72 73 74 75 76 77 78 179 Total
Curriculum - R : ﬁ£ . 1

"Comprehenaive.Efforts. . . . . . . . ' 4 {122 |314|2(5]1|2}2 35

Curriculfm Process . . . . . « « . f 1 | 4 453|511 ]2|3]3]3 33
Industry-Education Analysis. . { . “la2l2]21]1 21391 13-
Instructional Units, . . . . . . . . * {94{416]9 2|31} 2|3]|]615]3 53

L, The IACP . o ¢ v v o o 5 o 0 0 o o o 2 1313]2)] 1 2.1 14
Eval. of Curr. Impl. Effectiveness . Y [ 1| . 31111 1 q//

. SUMMALY. « o o ¢ o o o s o o o o o o i ol - 0

- I S S 1 [20 {10 {24 |20 130 137 19 111 19 112 L1 Q13 1487

. . p ..
T ' Learning Process Variables, : . '

. > - problem Solving. . . . . . . . .. . e 2 f 1] . {2 L . 3

o Orgﬁhigational Patterns. . . . . . . "1 1 ! * 1 . 3

o Special Ngedq/ﬁapects. o« o + s e o 4 2 1 1 1|2 ]2 3 12

Domains of Performanee . . . . . . « . 0
Y Sensory-motor . o+ ¢ ¢ ¢ o oo o o 1l , 4 2 | 2 51111 4 1 21 1
creatvity. . . . ..o 0L 1 1

Rel. Among Learntng Proc. Var. . . . 1 2 111 ' 1 2 -]l 9

Transfer. . . . . . e e e e 1 ' ' 1

) ‘—Lab. Achxevétent Llnks. o o o o 1'J 1 2 2 ' 1 7

Effects of Practice . . . . . . . 1 1 e . 2

Effects of Industrial Arts . . . . . 1 /11141 1 {1 1 {1 7

SUMMArY. o« o « o o o o o« o o o o o 0

- ' TOtAle o o o o o o o w a e e e e . o] 2 12 le l'4aleloisls 2155 i1 ] a6

Instruc. Media, Methods, Materials

Instruction Methods. . « . « « « « & 311 1{1 21111 9

Instructional Media. « « « o« « o ¢ 1 1 2

' Slides & other media. . . . . . . 1 2 1 4

Films « ¢« ¢ ¢ ¢ o o o o o o « o« 1l 1l 2 1l S

oOverhead Proj. Transparencies . 2 2
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.. Table 1. C'ontmyed / . .
' ) - I ‘- 3 l"(
© . S oL { ~ Citations %Topic ‘and Year- . !5 .
o, . . . 2 . '\;i:( .. . .
. re-68 68 69 70 71 72 73 74 75 76 177 18 79 Total| '
. ‘ | '. . 7 3 . ! \ N o LI Z '
Instruc. Media, Methods, etc.- (cont'd.) b - 3 S B : . g
Instructional Media (cont'd.) . . Aﬁt#\ ‘ , \ % .
‘ Programmed Instruction. . . . . . 1 11 1| 1 1 | 6 \
Multimedia. o e o o o o o o o o o R 1 1 l l‘\ 4 3 ) * N
self-instruction. . ... . « « « o | *1 . 3 ] . - 1 5 : N
Video Tape ReCQ & TVQ L LA 1. / . 2 1 1 N '\.\ 5 ) " _;
Simulation. « o o+ & o o o ;)‘ . . S 4 1 1 2 " ' o -
Laboratory Methods. . . . . . . . 20 3 l2ftri111]3 1 P 114 \“}? » ‘ . .
Teaching strategies e e e e 12 1] 2 .5 I .

' MateridlBS. « « e eve o o o « o o o o d 217 1 111 ) B S |

"_‘ sumary. e o 3 . . e o ] . . ‘o . e o ¢ . 1 - Q 1 ¢ /

IS . € —

= 'I‘otal................__gﬁﬁzou52712 Logajzz__f i

. . ; -, A\

! ?tudent Persormel and Guidance : _ ® \ _ °
Occupational Choice. « « « ¢« « ¢ & o} d1l . 1 Y 1 3 . - O
student Charaeteristics. . . . . . . I 211 : 1 ! 5 - Y
Effects of Industrial Arts . . . . .| . 111 : \g 21| 4 2 |1 11 .
sumary. e e o L] e [ [ \] . . [ -o [ [ . * ..1‘ . E/ﬁl
POtAl. « e0s o o-o o o o o o o o « ot 0 v2i2 vy 11 12 1 3:1 5 1042 12 18.007120 .

. ) j ) . <'=¢w
: Facilities Related Studies ; | : - .
F&Cilities . e o . e« o . . » e o * e l q2 1 . 4 . 1 9 1 2 1 13
SNodse. o . v v e e e e e e e e e 119 i 4: 2 ]2 9
Mobile Facilities. . . « + « « « « & ‘1 * 11 | 3

! Equipment, . « « ¢« « « o« ¢ o o o o o . 1 11111 4

Saf?ty . . . . . . . . . *- o. . 'o ‘e . l L 63 . l d 1 1 7
> i Sumary. . '. e % s o o o o s o o o’ . 1 * e 1

" 'I'ota]_.. A T R 0 2 3 12 1°3 Q.17 {6 112 1 3.1.6 2 37 . .
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Table 1. - Continued

0 ¢, (]

&= . Ccitations by Topic and Year
o . pre-68 68 69 70 71 72 173 74 75 76 77 18 73 fTotal
Evaluation *° ° ) ’ 1 ’

Test Dévelopment. . . « « « « « « « | . 122122311 22| 18
Interaction Analyses. . . . . . . . 111}1 i P 3
, Program Evaluation, . . . . . . . . 121212 2 1 10
Effects of Evaluation . . . . . . . 13 _ 2, 2 t1 9
SUMMAYY « o ¢ o o o« o o o o o o o . : 0
Total « ¢« ¢ ¢ o o o o o o o o o o 0 3 7 5 5 3 7 3 1l 1l 0! ¥ 2 40
Teacher Education . . . « ¢« ¢« ¢« + o & _ 1 ) . 1
Recruitment . . « « &« ¢ o o o o o, 1|2} 2343|121 }{1]}]3 23
" Org. and Administration . . . . . . 1)1 6 | 2 1] 2 1 14
s Undergraduate Programs. . . . .« + . . 0
. » ‘Descriptions . . . . . . . . .. . 122|113 |2]2} | 2 15
Competencies . . . . . « . « .+ & 111 2 |,51] 3 311 16
! Student Teaching., . « « « o« « « + & 1 L 1 1|1 41

Graduate Programs . . . « o o o o o 1 1 1 3 1 2 "2 2 2 16 -
Program Evaluations/Analyses. . . . e ' X 0
Undergraduate Studies. . . + . . 1 1 4 3 ' 4 13
Graduate Studies . . . . . . . ’ 1 1l 3 1 6
First Year Teachers., . . . . . . 2 2
In-service Education . . . . . bt 2 2 2 1 1 3 1 1 14
‘ SUMMALY ¢ « o o o o o o o o o oxe o - 0
TOtal ¢« ¢ ¢« o o o o o o o ¢ o o o o 1 4 { 7 |12 j20 {10 {16 |13 112 {°6 11 9 3 124
Administration and Supervision. . . . 1 1
Attitude Studies. . . . « . ¢ o o o 2 1 1 2 1 7

Role Perceptions. . « « ¢« ¢ ¢ « & 1 1 1 1l 4
Administrative Practices., . . . . . 2 4 11 4 1 ] 12
Administrator Prepacation . . . . . ' 1 1 2
SUMMALY + o & o o o o o o o = o o & o ¢ 0

TOLAL o o o o 4 . e e e e e e e e 1 3loj1}folol3}8l3lald]l3]o 26
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Table 1. - Continued ?
' Y . Citations by Topic and Year ,
t — ¢ :
‘ . pre-68 68 69 70 71 72 73 74 75 76 77 78- 79 Total
T - I 1) |
‘Professionaliéoncerns. e e e e e e 111 2 2 4 10
Asspciations c o o 4 o s o s o e o o K 1 3 3 3 2 2 14
a Leadership + - LR N ) \) 1 2 2 2, 2 9
Research e, o o o © & o e o o e o0 o 3 14 1 ¥ 2 , 2 1 2 2 1 28
S“m;ry. . . . o o . o Y . . . . ' : g
Tota e o . . . e o . . . . . . ¢ s e . __‘3_,3 15 3 3 j 5 3 4 3 4 10 3 61
' : S'umar}; and Reéonunendations. C e e e 4 1 3 b 5 2 15
TOtAle o o o' o o o o o o o o o o s 4#130000005020‘1‘3"
R H
( .
H -
8 . hhhhkhhikhhkhbh ki hih kkk ***J[**** R dephe et debi db b ke ek kb ke ki e ekt ki kkk kR
1 overall TOtale o o « o o o o o o o o = 23 87 |93 {97 7-7\.L52' 98 187 |56 |54 {56 |67 |24 871
< ‘ \

e . - 160
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Table 2. Citations by Year and Type*
» ’ * I
’ 6 ; — .
Dissertations Funded Other Total
Pre-68 ‘ 4. 3 b, 16 23
1968 47 ‘ 2 : 23 72
: 1969 59 - 5 - 22 86
1970 . ' 47 _ 4 30 g1 ~
b .
1971 33 3 25 - 61 ¢
1972 12 : 6 17 35
. — )
19773 42 . 3 .33 78
1974 57 4 21 82
. 1975 _ 26 4 18 48
1976 | 9 . a1 41
S {977 14 4 32 . 50
11978 1 5 : 43 60
/' [ ] N
1979 1 4 14, 19
(partial
yvear tally) ,
Totals 355 56 325 ‘ 736

Q.-
L]

*Note: Citations were classified into types by bibliographic
evidence, i.e., mention of funding source, dissertations,
and the like. Because it is recognized .that this I
method imposes some limitations, the reader is urqed

to consider the data as tentative.
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Table 3. Agency Involvement
- 1 .
o s i'f .
Number of Number
Type of Agency Cited Studies of Agencies
Maidr Universities* 7 ' 563 68
Universities and Colleges* 66 25 /
Associations . 71 ’ 6 (
State Educational Agencies 23 ‘ﬁ -- .
Local Educational Agencies _ 15 -
Research Organizations . ° 6 2
Misc. and Undetermined Type 31 31
/
775
\
\ )
*Note: Distinctions were made on the basis of AAUP categories

as used in the annual survey of institutional salary
levels in the Chronicle of Higher Education.

> J.G@ -

‘o




The broadening research constituency not withstandifg,
considerable evidence exists to suggest the ongoing vitality
of several key institutions. In the research(cited, six
_institutions emérged as leaders: The University of Northern’
Colorado (58 citations, 7.5% of this review's total), The .
. University of Missouri-Columbia (55, 7.1%), The Ohio State
University (42, 5.4%), Texas A & M University. (40, 5,2%);
~and The University of Maryland (24, 3.1%). The foregoing,
of course, efers only to quantative, not qualitative,
measures. The statisti®s also refer only to institutional ’
activity directly related to industrial arts. It is likely
that fhe order would change were vocational education

«!

research included.? , . ‘ s
WEAKNESSES \
Generalit:es N ' B

The original charge carried with it the obligation to identify:
weaknesses as well as strengths. With the most sincere

intent, then, the following impressions were felt to constitute
the relative weaknesses over the past twelve years.

While the- quantity of items precluded detailed analysis of
experimeﬁtal rigor, the reviewers were sufficiently alert
+to the existance of this problem. This seems to be a e
persistent problem, for Householder and Suess (1969) also '
men+ioned it. 3pecifically, it appears that the selectior
and use of appropriate research design remains difficult .
fp% industrial arts researchers. Today, as before, the
sampling techniques incorporated in some research greatly
restrict the generalizability of the findings. _An errongous
. tendency to consider comparison groups the equiValent’of
untreated control groups represents another general weakness,
particularly in studies focus%ng on instructional methodologies.
Focusing now on a finding that parallels the National Academy
of Sctence's panel, the impact of industrial arts on learning
process variables is not well documented. In the light of
vocational education's increasing embrace of certain general
education thrusts, this lack of documented impact is
particularly disquieting.’ Furthermore, the record of
per formance that does exist in industrial arts is a rather
insulay one, one that evidences little communication between
the rqélms of "academic" and vocational research (Petty, 1978).

-

.
Arecne
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as identified’ in a number of the section sumnmaries, the
absence of an overall framework to guide developméntal
offorts iz clearly an important weakness. While the National

Academy of Science panal's observations #n 1976 clearly .

I

evidenced agreement with the/geyiewerﬁ' position, unfortunately
they found themselves unable to design an overall federal
coordination mechanism for vocational education R and D.

Another directly related problem}includes the ptactice of v

emphasizing a prior%&y area for a short period.of time and,
then, shifting emphasis. - This practice, when combined with

difficulty in communication between researchers and ‘Washington .

administrators, leads. to 'wheel spinning" in our profession.
As might "be correctly inferred from.the'preceaing, there is
another area of weaknesses in ‘industrial arts resegrch, * For
example, Streichler's (1966) observation that industrial arts
research exhibited a great variabhility in quality still

appears to be accurate. His caution to guard against iowering
of research standards deserves careful attention. .
Another cause .for concern is the lack of professional identity.
In both the National Academy of Science (1976) and Petty

(1978) reports, considerable discussion of. vocational education,
R and D is presented. tndustrial arts, however, is neglected.
No mention is made of this gield, despite the facts it
represents’ a legitimate service area, involves an estimated
60,000 teachers and benefits approximately 6 million students.
More importantly-, industrial arts' contribution to technologically
relatgd education programs, particularly those before significant
qccupational selection has begun, has been almost -ignored '
by vocational education R and D. MNor apparently have
industrial arts researchers actively participated in the
vocational research forums at least to the extent that

their efforts would evidence some significant visibility

in vocational education research reports.

The Gap

The most scrious weakness is the lack of treatment of- the
leadership-practitioner gap. Clearly, the acceptance of new
industrial arts objectives 1is as suspect now as it was when
Streichler (1966) first commented on it. 1t is difficult.
to draw support for such newer ohjectives as technological
literacy from the research literature. Furthermore, the
teadership development engaged in by graduate programs has,
by and large, skirted, this gap. Despite exhortations to the
contrary, the profession seems to have trained relatively -
few thrusts on the challenge issued by Schmitt and Pelley (1966) ,

Pl e lans A
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nemely, that “"the currént induattiaf\arts curriculum does not
even measure up to the program recommended by the profesaionA
ten to twenty years ago" (p. 30). .

Curriculum- : ' - . o D
Foremost.among the weaknesses identified in curriculum studies
are those pertaining to the lack ofacoordination in development

‘efforts and the. subsequent dissemination of their products.

e Coupled with a rather obvious professional parochialism, these

deficiencies result in frequent duplications of effort and

equally frequent gaps in curriculum coverage. Further

coempounding these probléms is the fact that the philosophical .
assumptions underlyin: the derivation of industrial arts

content from industrial sources remains unexamined.

Methodologically, both fieié;;esting and learming process
research require some attention. Both often employ a 'something
versus .nothing"” design that seeks to determine whether treated
groups are ‘enhanced in some treatment- -related characteristic
cpmpared to those that have not been so treated. One.is

‘forced to wondér. what such "researchers' expect. Additionally,
beyond the design difficulties already elaborated upon, an’
instrumentation problem also exists. Despite the fact that ,
validity and reliability frequently were aédressed, sensitivity
was not. Hence, the reviewers often were left with the :
impression that research was being conducted with ufoden-
yardsticks in the quest for thousandths of an inch.

.

- c—

Another surprising weakness was that the curriculum supporting
aspects of ‘equipment research remained almost a void.

Similarly, safety statistics, fire prevention, and carcinogenic
concerns were conspicuously absent. v .

/

Evaludtion

Fragmented development best represents the reviewers'
interpretation of the work in industrial arts evaluation
research. There were very few overall cluster-based evaluative
instruments. National testing and/or, program evaluatji .a also
was lacking. What 1is needed is a critical mass of evaliuation
research.. Specifically, the absence of any systematicaily
validated and longitudinally verified instruments keyed to our
profession's principal goals seems inexcusable. '
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Administration - poo o ‘
. . * . * . 'y
The limited numbers of administrationmoriented studies served
as an initial clue to the weaknesses in this arena. Rglatively .
few investigatdons into the effect of varying organizaﬁional , w
patterns was evident. While researtch identified conflicting ‘/p
role expectations,.little effort apparen:ly was invested in -
correcting distorted perceptions., Another weakness exists :
in the lack of normative studies regarding actual administrative - S
practice. Without such information, adminiattators can only )
resort to personall preference and subjsixive fhclination. » :
° -4 . .
Impact _ ' S : " i
Without fear of overstatement, the lack of any criticdl mass of
studies that deal with industrial arts' impact .on occupational
choice @nd other prevocational contribi¥tions {s tragic. The
absence of a detailed composite description ofdstudents also ‘ N

-is serious. In the face of these deficienc%es” Wwe.can- only N

congclude that industrial arts consistently: overstated its
case, particularly with_regard to its impact on students.

A R Y

STRENGTHS < j : L s
e

»
Because of their direct involv nt and personal 1dentifdcation -C_
with industrial arts research, the reviewers were pleased to

note that the review process also surfdged aome obvious

'strengths. Since these sharply contras with the\previous

section's catalog of weaknesses, the reader is encourdged to
note the "jigsawing'.effect of interlacing strengths and
weaknesses. /§

-

Generalities ) )

The reviewers are pleased to comment favorably on the overall
increase in the presence of industrial arts research. They _
also concur with Streichler's (1966) commendation of the o
Journal of [ndustrial feacher Education as a* significant

mechanism to encourage research. The reviewers also find.

that the gradually increasing proportion that nondegree .

related research represents of all industrial arts research

is encouraging, as is the trend to actigpn research. In these \'
ways the reviewe.'s replicated Householder and Suess's (1969)
conclusions. Furthermore, two additional conditions exist

~7

“which justify optimism. The first speaks to‘the potential

researeh quality our field is now capable of in terms of
increasing ability to ooutrol experimental eonditions \\
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. (Householder and Suess, 1969). The second is based on the

rather obvious diversification of the types of people who

actually engage in resgagch effort (National Academy of Science,

197'6) [} . . 4 . °

L ]
? . .
Y N Y

\]

History, Fggpdationa, Philosophy
. In balance, this area of research should be classified as a
! -strength. Lang range overviews of key milestones in the
evolution of industrial arts have been provided. As a result,
the profession has an ‘appropriate sense of its roots. In
_ contrast to this perspective is the relative weakness in
documentation of interinediate history, that is, the chronology
Nof lesser events, and -- more iﬁpox%antly -- of the dynamics
,0f the evolutionary processes that lead the profession from
one major milestone to the mnext.. Y

B

Another area in which the profession gan taﬁf great pride is the
ongoing discussion of the technological thrwst in schools
ahd society. The program proposals, curricula, and situational
analyses have been unparalleled. Unfortunately a serious lack
of implementation remains a.cause for concern. Nevertheless,
the necessary prerequisite steps have been taken. Within our
profession's technological area of strength, one other

-+ small thrust remains to be addressed systematically, namely
technology education legislation or'légiqlation that subsumes
a major role for industrial arts as it could become. ' The
foundations have been ‘established. What is needed is a
targetted effort to generate the visibility, excitement, and
rationale .that ultimately will yield a technology education
bill or a special title within an omnibus law.

Fes =y
’

‘Care;r' ducation has served
resear:E_in industrial arts. Most commendable was’'its tendency
to draw ucators across discipline areas. Furthermore, it
typicg}{gdprdvided a framework to, guide many program decisions
regarding the actual implementatfon of indystrial arts in a
number of schools. 1In this way, career education] enjoyed the
hallmark of a well-articulated philosqphy iR thi it served

tp guide decision-making.- ‘

Vo

Curriculum . \* |

Three streﬁgths.emerged from curriculum related resQarch. The

first was the development and documentation of ¢ multifaceted

array of processes and techniques. A large variety of such

approaches have been described which provide professionals with
/

{
.
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useful todls. .Among these contributions are the systam-
based and competency-based approaches.

¢ ° . 4

. ‘ ’ '
The deveilopment of instructional packages, units, and systems
represents a second area of strength.. The acknowlgdged leader

here has been the Industrial Arts Curriculum Project (IACP). Both~

in its systemf8tic incorporation of desirable development
practice and in ‘subsequent follow-up and eyaluatibn, those.
associated with this project have established a'standard for
all to aim toward. Another hallmark of the IACP is its
success in converting ideals to practice. The reviewers'
impressions that more .students have experienced IACP exposure
than any'other innovative curricula supports the previous
observations. )

The profession's increasing number of state-wide teacher

team effqrts at generating guideldnes is a third area-of

strength. ' Recognizing, as the IACP has, that implementation

is one of the significant criteria that can be applied to

a curriculgm, these.efforts are based on the premise that

teachers need to be involved in the curriculum development ..

‘proress from the beginning. Independent development followed

by a "sales" approach was found not to work. Researchers

also are dis?overing that team efforts have many spin-off
greatly strengthen the professional presence in

a stglfe. %7 . }
. L ﬁ

Beyond the strengths described above, the reviewersg also ’ "\ﬁ'

identifiied ‘a pumber of strengths that tend ‘to be *singular in
nature. ' Amofg these was the finding that industrial arts
served useful\ purposes for a variety of ~special needs students.
Such, populatidns were capable of benefiting from industrial
arts.’ Conversely, industrial arts has the capability of
delivering useful s%rvices. . e ‘ . =

In the psychomotor domain, considerable research efforts have
addressed-specific microportions of this area of pe.formance
which is so° fundamental to industrial arts. -Fortunately,

the 6Volutionary stage has been reached wherein professionals
are testing the existing taxonomy as a whole and are, in fact,
positing alternat¥ve ohes. ‘

4 ~
.

)
Facility planning, process-related studies have been conducted,
QQ the degree that they coristitute another area of strength.
Rélated to this is the NAITTE compilation regarding safety
repommendaﬂfo%s and practices.

rs
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NEEDS AND_RECOMMEND&TIONS ) %
One of the pteaeing needs faced by théeé profession is a way to
‘identify and ‘access the research being conducted.  The specgific
xéng of RCU directors regardlng industrial arts related
8 .would seem to be an in}tiel step. Both the AIAA and
uhe AVA-IAD research c&mmittees could address this task.

A more consistent federal R and voeffort is also needed,
particularly in terms of the accessibility of funds to
industrial arts. .-It almost goes without saying that the

amount of federal research dollars needs to be increased.
Because of the previduslyrmentioned insularity of industrial
arts and vocational education research, there also seems

to be legltlmate grounds for recommending more interdisciplinary
efforts. Behavioral, social, and educational researchers

woul guard against the professional egocentrism that is

som 1mes apparent. N '
In terms o£ the ,overall. research effort, we believe that the
quest: for e comprehénsive system to guide industrial arts
research: appropr&ate. If inmdustrial arts research is to:
outgrow i relat%yely fragmented nature, an overview needs

to be established to guide further refearch. Combined with
this,is the pressing need for repllcationtand validation of
some of the cornerstones of present practice.” The development
of gspecific "reviews and- syntheses of individual areas with
industrial a@ts will be necessary in order to accomplish such
verlflcatlon. For example, each section of this review might
serve to initiate .a definifive treatment of that, subject.

.

T -

Status Studies :

While this review has attested to the strengths of existfhg
status studies, it also needs to repeat the c¢hallenge for
longitudinal ones. Furthermore, comprehensive nationwide
statistics are lacking. Only»recently is there any grounds
for optimism in this area (Dugger et al. 1979). [fhis '

is a reference to the USOE-funded progect to develop a data-
based set of national standards.for industrial ar sf‘ Because
of its centrality to the profession, this pro;ect&deserves

our attention.

-

2.
=

Analysis of the existing status studies indicated a serious

need for a systematic synthegis of their findings alone. Such
integration would yield*a valuable picture of the actual
practice of the profession. Cne outgrowth of such a project

would undoubtedly be a drive to eliminate the present gap
s .

.
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in our knowledge of existing and/or exemplary rural and urban
‘practices. Another urgently needed status study 18 an analytical
description’of industrial arts certification requiggments. ,

% :
Impact Studies

*
°

Perhaps the most important of all areas of needed effort is
in impact research. Without better documentation of our effects,
the practice of industrial arts --,as wé know it -- will | '
inevitably disappear. Indeed, it way even be that impact
research is necessary to allow the opportunity fpr.industrial
arts to become what it can be. The professihn must be able to
demonstrate its contributions to the tountry's bank of

human resource capital. It must be able to .answer questions
regarding its effects on the eventual employment of its
students. As with vocational education; industrial arts needs
to be able to cite evidence relating to its economic impact,
its effect on school to work transitions, its power in ;
retaining potential dropouts, and its cost effectiveness,
Of course, it must be able to documgent its contributions to
each of its traditional goals in a like manner. B

L d

v-@’f

pProfessional $tudies

A variety of needs have surfaced in this area. The most

obvious is the need for the profession to make itself

understood, particularly with respect to its aims and procedures.
Industry, administrators, students, parents, and the public

all require an accurate perception 1if our profession is to

be effective. ot .

Various means of fostering state associat?on leadership
activities need to be evolved and hore effort needs to be
addressed to the other facets of association work. Increasing
the quality of communication between member and association is

one such imperative. . . ® N

’

oy,

" Professional congerns regarding the job satisfaction én@ job

conditions associated with industrial arts teaching also

need research attention. These findirngs need to be incorporated
inJo'contractual and policy guidelines that affgct the practice
of industrial arts in a positive manner. , '

¢

Individual Needs

& s )
Because, unfortunately, the idea that teachers tend to teach
as they wnre?taught has soﬁa truth, the conservative nature of
industrial arts teachéy education methodology is somewhat
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disguieting. . Research is needed on the wayas faculty can be

. encouraged to adopt a greater variety ofltcaching strategles.
There also is a need for more -éffective evaluation of inservice
education. Peérhaps then some of the po#t Aocc aspects of sych'
avaluations will be mitigated. Assessments of thefcause o?
and corrections for, the incorrect understandings of industrial
arts by various responsible administrators also is important.
Methodologies with increased precision and sensitivity will

. need to be employed to provide answers, as contrasted to

. the tendency to show a typical "vaf%ing“ of everything.

LY

o( Intermediate histonic@l documentation has been mcntioné%
Such efforts seem to offer particular promise at the local
and subregional level. Another logical study would entail
a synthesis of industrial arts R and D detailing its capabilitzes
with special needs learners. . .
In summary, the reviewers have beenﬂ?avorably impraésed by the..
body- of research reported during the period under consideration.
The magnitude of the reviewing task has necessitated compromlses
in selection strategies, thoroughness in examination., and ;
detail in reviews. The breadth of the task has seriously »
restricted the ability of the reviewers to synthesize
generalizations in'many areas. It is .,to be hoped that
researchérs in industrial arts education will continue to
improve the quality of theiriwork. It is imperative “thiat
more detailed'reviews be conducyed with increased frequency. °
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